THE JOURNAL OF 
ENGINEERING 
EDUCATION 





Published monthly (except during July and August) by the 
Society for the Promotion of Engineering Education 





Published under the Supervision of the Publication Committee. 
O. J. Ferguson, K. T. Compton, F. L. Bishop, Editor, University of Pittsburgh. 
Published at Prince and Lemon Sts., Lancaster, Pa. 





Entered as second-class matter at the Post Office at Lancaster, Pa., under the 
Act of August 12, 1912. 








JuNE 1940 Subscription Price, $3.00 per 
’ 


New Series 
Vol. XXX, No. 10 year. Single Copies, 50 cents 








TABLE OF CONTENTS 


Schools for Artisans. O. J. Ferguson, President 

Report: Progress in Engineering Education, 1938-39 

Mathematics—A Language. Evan Thomas 

Comprehensive Examinations in Electrical Engineering at The Ohio State 
University. H. W. Bibber 

Training Engineers to Handle Men. M. H. Clark 

Accuracies of Different Types of Examination Questions. A. G. Conrad 
and J. W. Koopman 

Teaching Lubrication. L. J. Bradford 

Civil Engineering Page 

Engineering Economy Page 

English Notes 

Mechanical Engineering Page 

T-Square Page 

New Members 

College Notes 

The Engineering Societies Library 

Sections and Branches: 
Allegheny 
Michigan 


Rocky Mountain 
Neerology : 

Lewis Van Carpenter 

Henry H. Norris 
Book Reviews 








HEADQUARTERS OF THE SOCIETY 


UNIVERSITY OF PITTSBURGH, PITTSBURGH, PA. 


OFFICERS OF THE SOCIETY, 1939-40 


President 
O. J. Ferauson, Univ. of Nebraska, Lincoln, Nebr. 


Vice-Presidents 


R. W. Sorensen, Calif. Inst. Tech., Pasadena, Calif. 
D. B. Prentice, Rose Poly. Inst., Terre Haute, Ind. 


Secretary 
F. L. BisHop, University of Pittsburgh, Pittsburgh, Pa. 


Treasurer 
W. O. Witzey, John Wiley & Sons, New York City 


Assistant Secretary 


Nett McKenry, University of Pittsburgh, Pittsburgh, Pa. 








a ie eee te ee ee) ee 


~-S- ee Sle 


«A 











SCHOOLS FOR ARTISANS 


By O. J. FERGUSON 


President of the Society 


One of the major embarrassments confronting engineering education 
today is the presumption based upon experience of the past that it will 
continue to prepare for industry a large number of semi-trained men to 
do the work of the artisan and the mechanic. Not that industry desires 
to have semi-skilled men. It would rather have skilled artisans. But our 
common agencies for schooling young men operate upon a plan laid out 
for the sometime professional man, and the culls and low-grade finishers 
are diverted into the manual occupations and those which do not demand 
great mental acumen and resourcefulness. 

To be sure, our catalogs do not advertise the fact that our students are 
not all to become engineers. We rather scurry to cover upon this point 
and shade our heads against the scorching heat of the noontime sun of 
clear thinking. But the fact remains that lack of success in an engineer- 
ing course of study is almost a sure directrix or guide into sub-professional 
work in technical or near-technical lines. 

So insidious has this practice been that we have come to speak of it 
as constituting “an outlet” for our low-standard students. Rather, it is 
a relief to us! Look, for a moment at the situation. 

Industry is not well served by this type of individual, nor by this kind 
of training. Neither is the sub-grade student well served by the sort of 
schooling he gets. When he finishes his exposure to class work he is 
neither fish nor fowl—neither professional nor artisan. He is simply 
sub-professional in both ability and training. 

We should have schools for artisans, giving brief but well organized 
terminal courses that meet the measure of the abilities and ambitions of 
those who cannot or do not wish to fulfill the exactions of professional 
training. We should have many such schools. Their curricula should be 
as definitely planned for their purposes as are our four-year courses for 
engineers. 

Two very desirable ends would be attained by the erection of such 
schools. Industry and trade would get what they wish to have by way 
of a suitable successor to the old-time journeyman. And the colleges 
would be relieved of the anomaly of using the same courses of training 
for two widely different products. We might pass on to more competent 
hands and methods that part of the job which is ours only by sufferance. 
We could concentrate upon our own tasks, with better results. 

But, how can these schools be set up and multiplied? 

And how shall we separate our streams of entering students? 
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REPORT: PROGRESS IN ENGINEERING EDUCATION 
1939 


Society for the Promotion of Engineering Education 


Note: This fifth annual Progress Report continues the record of significant 
trends, developments and events in engineering education. Former reports 
appeared in February 1936, April 1937, June 1938 and May 1939. 

Earlier reports have at times reviewed the Society’s normal activities, 
evaluated its convention, recorded interesting news and supplied references to 
papers on notable topics. -Worth while as it may be to review and integrate 
our multifarious activities and to attempt a topical index, considerations of 
both quantity and quality have made ‘‘evidence of progress’’ the criterion in 
selection. A member of the committee observes, ‘‘ Progress is difficult to find 
and to identify when found.’’ 

Appreciation is conveyed to contributors who have again so generously ex- 
pressed their views which in condensation furnish the tone and spirit of the 








report, even if not actually quoted. 


ITEMS IN THE REPORT 


Introductory 


Report: Aims and Scope of Engineer- 


ing Curricula 
Engineering and Social Progress 
E. C. P. D. Accrediting 

Past Year 

Next Stage 

One Serious Problem 

By-Products 

Accrediting of Special Curricula 
Report: Status and Trends 
Report: The Teaching of English 
Bibliography: Instructional Methods 

Civil Engineering Library List 
Conferences at Annual Meeting 

Program and Reports 
Enrollment Trends 

Distribution of Undergraduates 

Increase in Mechanical group 

In specialized curricula 

Mineral Technology 


Departmental and Educational Items 


Chemical Engineering 

Physics 

Aeronautics 

Summer Conferences 

Hydraulics and Fluid Mechanics 

Mathematical Adjustments 

Engineering Economy Page 

Junior Colleges 

High School Mathematics 

High School Students 

Technical Institutes 

Libraries 

Research in Europe 

The War in Europe; Refugees, 

Armour and Lewis Institutes 

Northwestern Technological Insti 
tute 

New Buildings 

Endowed Institutions; Problem of 
finding Funds and Students 


INTRODUCTORY 


Progress is the normal condition in a Society for ‘‘ Promotion.” 
During half of the years of recent decades it has been undergoing 
self-initiated ‘‘Study’’ and ‘‘Investigation’’ of Engineering Edu- 
cation. Following their findings we are ‘‘doing something about 
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it”? In the six years (since the Ithaca convention) membership 
has increased 35 per cent; conventions have increased in attendance 
and vigor; conferences at conventions are pioneering and stimu- 
lating; the nine ‘‘Divisions’’ of the Society, its nineteen geo- 
graphical Sections and seventeen local branches, its twenty-seven 
committees and twelve affiliations with other groups equip it for 
action on a wide front; accrediting of curricula is raising quality. 

Letters to the Committee show keen interest in selection of 
freshmen, in local curricula, facilities and methods. Topics re 
eurricula include—scrutiny of traditional objects and content; 
liberalize, balance, codrdinate; resist ‘‘fads’’ and techniques; basic 
science and fundamentals; ‘‘general engineering’’; special evening 
courses, e.g., metals. 

Items deemed significant by some three score of those concerned 
with engineering education, principally officers and chairman of 
groups in S. P. E. E., have through selection and condensation 
from a hundred pages and more, yielded what follows. 


AIMS AND Scope oF ENGINEERING CURRICULA 


A significant document has been produced by a committee ap- 
pointed at the 1939 Convention of which Dean H. P. Hammond is 
Chairman. The committee presents the new conditions, trends 
and attitudes which necessitate a new study of engineering educa- 
tion, it specifies objectives and indicates the first steps in imple- 
mentation toward the ends sought. The report sets forth the views 
of a large and representative committee on trends and current 
proposals in engineering education including (a) the lengthening 
of the undergraduate curriculum to five or six years, (b) require- 
ment of a period of preliminary study in a school of liberal arts 
preceding admission to the school of engineering, and (c) the trend 
in the direction of dividing the curriculum in the junior and senior 
stages. The committee recognizes that engineering colleges serve 
diverse functions and prepare men for a wide range of technical, 
administrative and executive responsibilities “#2. ‘3%, Pp. 555) * Re. 
prints are available at the office of the Secretary. 


ENGINEERING AND SOCIAL PROGRESS 


The foregoing was the title of the presidential address of re- 
tiring President Compton at the Annual Meeting. It was followed 
by ‘‘Social Responsibility of the Engineer’’ by President Doherty 
(Sept. '39, pp. 18and27)| Then ‘‘The Humanistic Band in the Engi- 
neering Curriculum’’ was presented by President Wickenden ‘¥°%- 
'39, p. 206). Dean Hammond’s Committee on Aims and Scope of 
Engineering Curricula designates ‘‘Humanistic-Social’’ studies as 


* Reference to JOURNAL OF ENGINEERING EDUCATION. 
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essential to a rounded educational growth which will continue into 
professional life (®r- '49, p. 563) | 


Tue E. C. P. D. AccrepitiIna PROGRAM 


The past year brought to completion the second stage in the 
accrediting program of the Committee on Engineering Schools of 
Engineers’ Council for Professional Development. The first stage 
had to do with organizing the program of inspection and develop- 
ing principles and procedures. The second stage involved carry- 
ing these plans into operation. We now have an essentially com- 
plete list of accredited curricula of the engineering schools of the 
country (Jan. 40, p. 463) | 

The next stage will involve the development of suitable pro- 
cedures for the maintenance of accrediting on an up to date and 
satisfactory basis. Three features are auspicious—the extraordi- 
narily fine spirit in which the institutions and the personnel of the 
committee have responded; second, the large degree of support by 
the heads of institutions in response to the proposal for the finane- 
ing necessary for visits of inspection to maintain the accredited 
list; third, the fine esprit de corps in the committee and the for. 
tunate selection of the new chairman and the additional members 
to succeed those whose terms have been completed. 

The one serious problem is the attitude on the part of the As- 
sociation of Land Grant Colleges and the Association of State Uni- 
versities with reference to accrediting in general. In fact, the 
growing rebellion against the present duplication and vagaries of 
accreditation indicate the need for systematic and expert review of 
the entire ideology of accreditation. The rapid extension of ac- 
crediting procedures to an increasing variety of departmental ac- 
tivities in an institution entails a considerable amount of effort, 
expense and annoyance. The committee appointed by the organi- 
zations to study the matter has been broadminded and codperative 
in its attitude. The relationship between the E. C. P. D. program 
and that committee is apparently established on a thoroughly satis- 
factory basis. Our accrediting procedure was made necessary by 
the State Licensing Laws which, if for no other reason, takes it 
out of the category of unjustified meddling in the internal affairs 
of educational institutions. We should be broadminded in our own 
attitude and codperative in efforts to bring about a satisfactory 
adjustment of the entire situation. We must take care lest in the 
increasing routine character of the work of our committee we fall 
into the rut of a formalized procedure instead of keeping continu- 
ally in mind our original ideal of accrediting on the basis of over- 
all excellence without designation of details which should be left to 
each institution. 
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An Important By-product of Accrediting is the opportunity to 
assist institutions to improve their engineering educational pro- 
grams. Such opportunities arising in all institutions from the best 
to the poorest have been taken advantage of and have brought 
commendation from the administrative officers. This service 
should be continued in an entirely helpful, and in no sense, dic- 
tatorial manner. 

The foregoing summarizes a statement by President Compton, 
retiring chairman of the Committee on Engineering Schools. 

Accrediting of ‘‘Special’’ Curricula in such fields as sanitary 
and aeronautical engineering is contrary to the trend toward broad 
fundamental training; furthermore, prospective students may in- 
fer that training for the special fields is to be found only in the few 
institutions which offer the specialized curricula. Civil, mechani- 
eal, electrical, mining and metallurgical, chemical and general en- 
gineering include 84 per cent of the accredited curricula; the 
remaining 16 per cent include some twenty fields of specialization. 
(Foregoing comment by Dean Morris, Chairman of the Committee 
on Engineering Education of Am. Soe. C. E.) 

It may be noted that accreditable ‘‘specialized’’ curricula are 
de facto being offered. In Aeronautics over 3,000 are enrolied 
ranging from nearly 1,000 freshmen to over 500 seniors; twelve 
curricula have been accredited. A condition as well as a theory 
confronts us. 


STATUS AND TRENDS 


Present Status and Trends of Engineering Education in the 
United States, by Dugald C. Jackson is a pamphlet report of 180 . 
pages based upon the comprehensive data acquired in the accredit- 
ing of curricula by the Committee on Engineering Schools of the 
Engineers’ Council for Professional Development. It contains his- 
torical summaries as well as treatment of new data. Professor 
Jackson summarized part of the report in a paper on Trends in 
Engineering Education (°t-’39,p.138)| A review of the Report 


listing the notable items which it contains appeared later (4#-'40. 
p. 540) 


REPoRT ON ENGLISH 


The Teaching of English in engineering schools has been studied 
by a committee of which President Edward C. Elliott has been 
Chairman. This report has appeared in monthly chapters in 
issues of JOURNAL OF ENGINEERING EpucaTIoN, beginning in April 
1939 and ending with ‘‘Conclusions and Recommendations’’ in April 
1940. It is to be consolidated into a single book for general dis- 
tribution. 
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BIBLIOGRAPHY : INSTRUCTIONAL METHODS 


A Bibliography disclosing 116 articles in 10,000 pages of our 
publications during the past dozen years is the product of the 
Committee on Instructional Methods in its endeavor to discover 
what is most needful of attention next. Possibly its best service 
is the example it sets for other committees to go and do likewise 
and thus to make the great mass of our accumulated wealth avail- 
able through the guidance of those who are experts in our several 
fields (May ’40, p. 761) | 

A Civil Engineering Library Inst prepared by the Committee 
on Library Facilities of the Civil Engineering Division of the So- 
ciety was distributed in June, 1939. The list of about 775 books has 
51 subdivisions. 


CONFERENCES AT ANNUAL MEETING 


Conferences by nearly a score of groups at the Pennsylvania 
State meeting accounted for over half of the program and probably 
a still larger part of our banner attendance of over 1,600. Papers 
which come to the teacher’s desk faster than he can read them 
usually have failures deleted; he is ready at the end of the year 
to enjoy free discussion of successes and failures too. 

Conferences have been successful since the Cornell meeting in 
1934 as the time was ripe for them—in the growing consciousness 
that the curriculum is an integrated whole. When a course does 
not stand alone but is an integral part of a curriculum, its treat- 
ment is of the greatest importance. When instructors are to 
justify the subject matter and the time required by their courses 
' they appreciate the assistance of course and subject matter confer- 
ences. 

Dean Case, after noting the foregoing points concludes, ‘‘The 
principles which the student should master as working tools should 
be the frame work of a curriculum and the primary purpose of 
instructing students in these principles should be to put them into 
their minds so as to be retained and used for this purpose. There 
are many problems to be solved before courses can be so codrdi- 
nated and administered that this result is assured, but as confer- 
ence chairman last year, I became convinced, as I watched pro- 
grams develop and listened to discussions in the conferences I 
visited, that through the medium of these conferences we are mak- 
ing steady progress in isolating these problems and finding solu- 
tion for them.”’ 

The Program of Conferences ‘Sert-’39, p46) and Reports of 14 of 
the 18 Conferences (Oct ’39, p. 106) are followed by other Reports, by 
papers and discussions, aggregating 287 pages in eight issues of 
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ENGINEERING Epucation. (Papers at the general sessions of the 
Annual Meeting take about 100 pages.) The word ‘‘Teaching’’ 
occurs in 28 of the Conference topics; this and similar titles in- 
dicate the pedagogical interest in the discussions. 


ENROLLMENT TRENDS 


The January 1940 JourNAL oF ENGINEERING EDUCATION re- 
ported the undergraduate engineering enrollment in 146 schools 
in the United States and Canada as 105,892. In 122 institutions it 
was 87,284 as compared with 79,403 for the same institutions in 
1938-39 and 73,945 in 1937-38. In 1936-37 the enrollment in 118 
institutions was given as 67,569. This indicates an increase in 
undergraduate enrollment of nearly 30 per cent in three years. 
During the same period, candidates for the Master’s degree in- 
ereased from 2,122 to 4,731, and for the Doctor’s degree from 369 
to 854, both more than double. 

Undergraduate increase is presumably due partly to the em- 
ployment situation but mainly to the growing regard for engineer- 
ing training as a preparation for careers in industry, business and 
public service. 

The increase in graduate enrollment, particularly for the Doc- 
tor’s degree, is more difficult to explain, since most industries are 
interested in engineers with advanced degrees only for posts in 
their research and design divisions—not for production, construc- 
tion, operation and sales. The doctorate for prospective teachers 
of basic engineering subjects may be a factor. 

The distribution of undergraduates among the principal ecur- 
ricula in 1939-40 was as follows (with increase in 3 years) ; 
Mechanical 124,891 (89 per cent), Electrical 15,860 (47 per cent), 
Chemical 15,268 (49 per cent), Civil 11,091 (44 per cent), Mining 
and Metallurgy 4,525 (90 per cent). Of the total in these five 
groups the Mechanical constitute 35 per cent, the Electrical 22 per 
cent, the Chemical 21 per cent, the Civil 16 per cent, and the Min- 
ing and Metallurgical 6 per cent. These five groups contain two- 
thirds of the total enrollment of 105,892, and 87 per cent of the 
81,958 remaining when the ‘‘Unclassified’’ are eliminated. 

The increase in Mechanical Engineering enrollment may be 
traced to the character of this curriculum and to the recent pub- 
licity given to aeronautics, Diesel engines and air conditioning. 
Most Mechanical Engineering curricula stress management and 
labor problems, which may be an added explanation. 

For a while too many with insufficient aptitude for scientific 
studies were attracted to Chemical Engineering. To the credit 
of the teachers and particularly to the American Institute of 
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Chemical Engineers, the increase in enrollment is now comparable 
with the increase in Electrical and Civil Engineering. 

Curricula in aeronautical, agricultural, architectural and other 
specialized branches do not attract many students (about 5 per 
cent; with aeronautical predominating). Neither is the popularity 
of curricula in general, administrative, and industrial engineering 
as great as some have predicted. These facts are added argu- 
ments against curricula which are too specialized or which endeavor 
to combine engineering and commerce in one four-year program of 
study. 

The continued growth of enrollments is a definite indication of 
public approval of engineering education, a public trust which 
inereases the responsibility of engineering teachers to maintain 
standards of quality. (By Dean Potter, incoming Chairmen, Com- 
mittee on Engineering Schools, E. C. P. D.) 

In Mineral Technology the undergraduate enrollment in the 53 
schools of the United States in 1938-39 was 9,619, an increase of 
34 per cent in two years; principal groups—petroleum and natural 
gas, 37 per cent; metallurgy 25 per cent; mining 20 per cent; 
geology 8.8 per cent; ceramics 8.6 per cent. Graduate students in 
1938-39 were 415, an increase of 23 per cent in two years. (Prof. 
W. B. Plank in Mining and Metallurgy, June 1939.) 


DEPARTMENTAL AND EDUCATIONAL ITEMS 


Chemical Engineering. Perhaps the most notable trend has 
been the intensified application of mathematical analysis to the 
so-called ‘‘unit operations,’’* such as heat transfer, fluid flow, 
drying, evaporation, distillation, ete. Begun at M. I. T. under 
Walker, Lewis and McAdams, their first outstanding textbook, 
1923, has exerted a powerful influence. In a decade a new genera- 
tion, trained in the quantitative approach to chemical engineering 
problems, began to make themselves felt; the whole field is now 
being re-worked, using new data. New textbooks and monographs 
add to progress, but they are still too few. 

‘*Instruction has greatly improved. It has taken nearly forty 
years to get the teaching into the hands of qualified chemical engi- 
neers and to provide adequate physical facilities for instruction. 
The old idea of chemical engineering as wash-tub chemistry still 
lingers in a few schools. 

‘‘To sum up, then, there are many indications that chemical 
engineering is maturing rapidly, it is becoming more and more a 
mathematical, a quantitative kind of engineering; its technical 

* The word ‘‘Unit’’ occurs in 8 of the 11 topies on the program of the 
Chemical Engineering Conference. 
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literature is growing; the quality of instruction and the physical 
facilities of the schools are improving; a younger generation is 
putting it across at last; the older generation which no longer 
knows enough to teach chemical engineering is being retired to the 
cheering section or, in a few instances, to deanships.’’ (From 
Dean Harry A. Curtis.) 

Physics. The Chairman of the Physics Committee, Professor 
Grantham, notes the following conditions and trends relating to 
engineering. A demand for increased hours in physics to equip 
the development engineer for applying the new physics to indus- 
try, effected by placing the introductory course in the freshman 
and sophomore years and more advanced special topics in smaller 
groups in the upper class years. Recent developments in engi- 
neering indicate a much shorter time-gap between discovery by 
the research physicist and its application to industry. A survey 
of the physics courses for engineering students in sixteen leading 
European technical schools reveals that those schools are far in 
advance of American Engineering schools in the amount of mod- 
ern physics presented to. their students. 

Aeronautics. Coédperation with the Civil Aeronautics Authority 
‘*has been going fine’’ is reported by several institutions; elsewhere 
curricula have been inaugurated to meet the demand for engineers 
and production men in the industry; e.g., University of Michigan 
and Polytechnic Institute of Brooklyn. 

Summer Conferences. The Surveying and Geodesy committee 
of the Civil Engineering Division conducts annual conferences 
which are elevating the status of surveying and the quality of in- 
structors. 

At the University of New Hampshire Dean Case is sponsoring 
a second conference; this one to deal with the problem of building 
up curricula to meet modern needs. 

Hydraulics and Fluid Mechanics have advanced in technique 
of teaching and in subject matter, as noted by comparison of recent 
and older graduates visited on a coast to coast trip. Both teachers 
and texts have improved. 

Mathematical Adjustments result from conferences of teachers 
to find what mathematics will best meet the needs in future engi- 
neering courses. Likewise, mathematics and physics teachers are 
together developing new viewpoints and new courses. (Such prac- 
tices unfortunately are presented as notable, rather than tradi- 
tional procedure. ) 

The monthly Engineering Economy Page notes confusion of 
thought on fundamentals, confuting the assertion that students can 
understand it without studying it. Some advocate a separate 
course rather than inclusion in engineering technology. 
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The Junior Colleges are finding that the first years of engineer- 
ing education, even though the subjects be mathematics, English, 
chemistry or physics, must be given with an engineering accent if 
they are to serve as a foundation for engineering courses, and that 
giving instruction in this way is expensive. Inadequate junior 
colleges are dropping pre-engineering courses while there is 
strengthening of work in the larger ones. 

High School Mathematics is taught in many engineering col- 
leges in the Middle West because of deficiencies of entering stu- 
dents. Some college departments of mathematics are attempting 
to put into the secondary schools a better prepared teaching per- 
sonnel. 

High School Students contemplating engineering should be 
urged to study mathematics, literature, history and English, and 
omit manual training, mechanical drawing, bookkeeping and the 
like, now often recommended. If interest in reading is not de- 
veloped before a boy is fifteen it will be hard to interest him in 
social sciences in college and in the later self-development program 
proposed by E. C. P. D. 

The Technical Institute giving a short—usually a two-yéar— 
course was accorded a worthy place in the educational-industrial 
program by a Study made in connection with the Investigation of 
Engineering Education a decade ago. There is now an awakening 
interest to meet a real need. ‘‘Every other phase of education 
has been developed at public expense.’’ To meet local demand 
Oklahoma A. and M. College has created a School of Technical 
Training with two-year curriculum. 

Iibraries. H. W. Craver, Director of Engineering Societies 
Library, notes a growing appreciation of the value of libraries; 
letters that come to him indicate that students are studying the 
literature rather than one textbook. This seems to be arousing 
an effort to improve libraries of engineering schools, which are not 
as well supported as those of other colleges. A worthwhile study 
might well be made of facilities offered, both in book resources and 
in training of students in their use. The latter is usually done by 
the local librarian ; books and pamphlets are available. 

Research. An English scientific journal states that prior to 
1933 over half of new process and new product development came 
from Central Europe; in 1938 less than five per cent. Totalitarian 
influence on education is forcing American industry to a new de- 
pendence on research ‘‘Made in U. 8S. A.”’ 

The War in Europe may have an important influence here in 
the transplanting of refugee scholars. 

Armour and Lewis Institutes have agreed to merge into the 
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Illinois Institute of Technology, subject to Court permission. 
Plans have been made for the combination of the two schools on a 
single campus. This consolidation may be a forerunner of a move- 
ment toward codperation and combination, since other comparable 
situations exist elsewhere. 

Northwestern Technological Institute, made possible by a gift 
of $6,735,000, expects that the fall of 1941 will bring completion 
of its great building—the architect’s drawing follows the general 
scheme of the building at Cambridge. Curricula will be offered 
in chemical, civil, electrical and mechanical engineering on the five- 
year codperative plan. The ‘‘quarter system’’ will begin in the 
fall of 1940. The Northwestern Institute of Technology as con- 
ceived will afford a gauge of a number of issues: (1) The relative 
merits of the codperative plan in engineering education at the pres- 
ent stage of development; (2) the residual need in engineering 
education that will permit the creation of a new institution in com- 
petition with those now existing; (3) the ability of such an endowed 
institution to compete with strong state universities which have 
heretofore served this area. 

New Buildings. The notable expansion of engineering build- 
ings at the publicly supported institutions under federal grants is 
an important development. The effort to maintain the buildings 
and to fill them with students may result in a further divergence 
of standards between institutions with limited enrollments and 
high degree selectivity in admissions and those politically sup- 
ported which have many incentives to multiply enrollments. 

Endowed Institutions with limited resources and dependent 
largely on student fees for operating funds may have difficulty in 
filling their rosters with suitable students in the face of competition 
from low-tuition publicly supported institutions. This question is 
one to which engineering education may well address itself at this 
time. 

F. C. Bouton, 

R. E. Dowerty, 

C. E. MacQuiae, 

C. C. WiL.iAMs, 

C. F. Scort, Chairman. 














MATHEMATICS—A LANGUAGE 


By EVAN THOMAS 


Emeritus Professor, University of Vermont 


I 


At the meeting of the Society at State College, a forum was 
held on the interrelation of mathematics and mechanics. Papers 
were read by Professors Glen N. Cox, Louisiana State University, 
N. C. Riggs, Carnegie Institute of Technology, and Tomlinson Fort, 
Lehigh University. More than ordinary significance attached to 
these papers by reason of the eminence of the writers in the field 
of engineering education, their active interest in teaching as well as 
in research, and their extended and successful experience in the 
classroom. 

A comment from the floor by Professor Switzer of Cornell is of 
more than passing interest to those engaged in engineering educa- 
tion. It was that an educated engineer is trilingual, expressing 
himself, according to convenience, verbally, graphically or symboli- 
cally. The present paper is concerned principally with the third 
of these, or the linguistic aspects of mathematics. 


II 


Mathematics is, among other things, a language, an organ of ex- 
pression comparable to the vernacular. It has its vocabulary and 
grammatical constructions, even more precise and exacting than 
those of everyday speech. In its simplest form, arithmetic, it pene- 
trates all levels of society. According to Josephus, Adam was a 
natural mathematician, which is one way of saying that mathe- 
matics is ingrained in man’s nature as a rational being. For the 
engineer it is the language par excellence, without which he would 
be hampered in his professional practice if he aspired to pass be- 
yond precedent and to face new problems. 

The linguistic aspect of mathematics can be exhibited more 
clearly by an illustrative example, like S = 16t?, familiar to every 
reader of high school physics. This is a statement in symbolic 
language of a well known physical law and is easily translatable 
into the vernacular. In the algebraic form symbols replace words 
and the equation the verbal sentence. The economic advantage of 
the symbolic language for the engineer is obvious. The same in- 
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formation is implicit in the compact equation as in the diffuse ver- 
bal sentence, bearing out the contention that ‘‘algebra is one of the 
greatest labor-saving devices ever invented by the human mind.’’ 

The peculiar power of the mathematical language, however, is 
seen in the search for the hidden contents. If, for example, it is 
desired to know how far a body will fall in a given number of sec- 
onds, the information can be obtained with comparative ease from 
the equation, even when fractional parts are involved. If it is 
required to find how long it will take a body to fall a given distance 
the answer can be found to any desired degree of accuracy by solv- 
ing for t, while it would be practically impossible to get the same 
information by verbal reasoning. It is the language in which all 
extended operations in the exact sciences and technology are car- 
ried forward. To the student, mathematics is chiefly, if not wholly, 
concerned with manipulation and calculation, which makes it in- 
cumbent upon the instructor to emphasize the often neglected lin- 
guistic phase of the subject. 


Iii 


This language, like any other, has to be learned and the sooner 
the beginning is made the better. The linguistic aspect of mathe- 
matics could be approached with advantage much earlier than is 
now customary, even with number work itself. To the pupil this 


work has to do with calculation alone and the object is to get the 
correct answer. The linguistic idea does not come into his mind at 
this stage but will dawn later under the tuition of a resourceful 
teacher, who will provide drill not only in counting but also in 
methods of expressing the result of counting. 

The teacher puts on the table three objects (say pennies for 
psychological reasons) and asks how many. After the prompt 
answer ‘‘three’’ the teacher can suggest that the answer can be 
given in writing on the blackboard in three ways: the word ‘‘three,’’ 
three strokes, and the arabic 3. Then eight pennies are used and 
the question repeated. The pupils will now hesitate and the 
teacher will suggest counting (solving). This done, the previous 
board work is repeated. Finally a considerable number of coins 
will be thrown on the table and the pupils are again asked how 
many. Following the prompt ‘‘I don’t know’’ the teacher will 
put ‘‘I don’t know’’ for ‘‘three’’ or ‘‘eight’’ and zx for 3 or 8, 
omitting in this case any attempt at graphic representation. 

This process will be for some time quite meaningless except as 
a matter of memory. As the work advances, however, meaning 
will dawn. The process should be continuous, letters and simple 
equational forms being judiciously and progressively used through- 
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out the arithmetical course. In this way the present sharp line of 
demarcation between arithmetic and algebra will disappear, greatly 
to the advantage of the pupil’s future course. A firm foundation 
will have been laid without the pupil’s knowledge for subsequent 
algebraic studies. . 


IV 


Thus far we have dealt largely with vocabulary and equational 
forms so elementary that the significance of their linguistic element 
has been hardly recognizable. This element comes more clearly 
into view in problem work of first year algebra. The first step 
here is essentially linguistic, the translation of the verbal state- 
ment of the problem in the book into a symbolic statement in the 
form of an algebraic equation. The second step is the solution of 
this equation, which is, like the first step, in essence a linguistic 
process, consisting of operations upon symbols which have the same 
meaning as the corresponding words in the verbal statement. 

In current practice more attention is given to the second than 
to the first step. The real objective is the answer obtained by 
solving the equation. The preparation of the ‘‘statement,’’ or the 
translation, is treated as a preliminary to the solution. Aid is 
given more readily by the instructor in setting up the equation than 
in the subsequent solution, and failure in the former does not count 
so heavily as failure in the latter. 

This is regrettable. The second step is the easier of the two, 
being largely a routine matter for which definite rules are given 
and should offer no serious difficulty to any student of sufficient 
mentality to take algebra. 

With the first it is very different. There are no formulated 
rules for the preparation of the ‘‘statement.’’ The student must 
think his way through, aided, of course, when necessary by a judi- 
cious suggestion from the instructor. The absence of set rules and 
the demand for independent thinking give to the first step the more 
educative value, and the instructor should not fail to impress upon 
the mind of the student that ability to set up an equation is a mathe- 
matical attainment of a much higher order than ability to solve 
the equation once set up. 


Vv 


Analytical geometry, ‘‘the poetry of mathematics,’’ is, like all 
poetry, highly linguistic. The initial step is of this sort. The 
verbal statement of the law governing the movement of the generat- 
ing element is translated into an equation. This, in turn, may be 
translated, by plotting, into graphic language. The same geo- 
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metric idea is expressed in these three mediums of speech in which 
the engineer may convey his thoughts. The reasoning is carried on 
by operating upon symbols and not in words as in Euclidean 
geometry. 

An effective introduction to calculus would consist of a drill in 
translating into equations of the problems in the chapter on rates 
in any standard text in advance of the customary sections on limits, 
infinitesimals and so on. This would help to acquaint the student 
with the characteristic features of the problems to the solution of 
which the methods of the calculus are applicable, furnish a glimpse 
of ‘‘what it is all about,’’ and provide some insight into its utili- 
tarian aspects, all of which are calculated to awaken interest and 
stimulate effort. Work along this line could be begun advanta- 
geously with the section entitled variation in algebra, a section which 
should be given a much more important place than is customarily 
assigned to it. 

An alert instructor will find in this translational work many 
opportunities to prepare the.mind of the student for an under- 
standing of the root concepts of the calculus, such as the differen- 
tial and the differential coefficient. A study of related variables, 
thrown into equations, leads to the idea of a rate of change, and 
this upon further examination to that of an instantaneous rate of 
change which can be verbally described in terms of an ordinary 
arithmetical fraction. The verbal definition can now be trans- 
lated into the conventional symbolic form. A firm grasp of this 
symbol as a compact description of an important physical phe- 
nomenon is a good preparation for the study of its algebraic deri- 
vation in terms of increments and limits, a process liable to be 
somewhat misty to the beginner. 

At this stage a few simple rate problems could be profitably 
solved in advance of any effort to derive the rules for differentia- 
tion. This would provide a good background for the study of the 
processes involved in the formulation of the rules. 


VI 


The linguistic element in mathematics is seen in the codpera- 
tion between the mathematical and the technical departments, for 
which Professor Fort made a strong plea. The problems invented 
by the mathematician, most of them interesting and many of them 
important, and those arising out of the practical needs of the engi- 
neer are alike in fundamental principles but may differ widely in 
application. By the proposed codperation mathematicians and 
engineers come to a better understanding of each other’s interests 
and a keener appreciation of mutual helpfulness. 
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To the mathematician 2, 3.8, .07, x, y, 2 are materials out of 
which he erects a structure of reasoned abstract thought. To the 
engineer these same symbols have a more marked linguistic signifi- 
eance. They are not taken separately but in association with 
length, area, volume, weight, and countless quantitative relations 
of the material things with which the engineer has to deal. Any 
combination in an equation is a description in symbolic language 
of the behavior of things of touch and sight. The differential co- 
efficient is not merely an algebraic symbol but a very ingenious 
description of the behavior of such bodies as rotating cylinders and 
vibrating strings. The engineer sees in the integral a measure in 
compact and perspicuous language of the accumulated effects of a 
variable force acting through an assigned interval of time or dis- 
tance. 

Through this codperation the student is protected in a large 
measure from the impression that a mathematical expression is a 
jumble of symbols and that an algebraic transformation is a proe- 
ess of juggling with symbols, possible and of interest only to the 
few who have a ‘‘head for mathematics.’’ In algebraic transforma- 
tion is seen a process of reasoning not unlike, as a form of mental 
activity, a train of reasoning conducted in the vernacular. 


VII 


Mathematies as an organ of expression and an art of caleulation 
is an essential part of the equipment of the educated engineer. It 
is unfortunate that there is among engineers of high standing a 
habit of referring, often contemptuously, to mathematics as a 
‘“tool,’’ a term more suggestive of the hammers and chisels of the 
artisan than of the intellectual accomplishment of a member of a 
learned profession. This assignment of a mental and relatively 
unimportant réle to mathematics in engineering practice operates 
injuriously upon the student’s application to the subject and his 
work in these technical branches dependent upon mathematics. 

Mathematics is a tool but in a higher and more comprehensive 
sense than what B. G. Lamme had in mind when he wrote: ‘‘ Mathe- 
matics forms the tools of the profession, and, like all tools, should 
be put out of sight before the finished product is exhibited.’’ To 
Lamme’s great teacher, Professor Stillman W. Robinson of Ohio 
State University, mathematics is of two kinds: gymnastics and 
horse sense, the latter sufficing to solve nearly all the problems of 
the engineer. Even a non-engineer, the eminent psychologist, J. 
McKean Cattell, once wrote: ‘‘Perhaps we all should know how to 
use a tool as fine as the caleulus.’’ These views are at the opposite 
extreme from’ Kummer’s classical boast that his specialty (theory 
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of numbers) was the only branch of mathematics not yet sullied by 
contact with applications. 

The utility of mathematics is unquestionable, but to say that 
mathematics is useful is not the same as to say it is a tool. To the 
engineer a handbook may be thought of as a tool but it would be most 
incongruous to speak of Clerk Maxwell as handling a tool when he 
was translating into equations the results of Faraday’s experimen- 
tal work. It is, of course, too much to expect of even the educated 
engineer anything comparable to Maxwell’s fluency and copious 
diction in the use of symbolic language, but it is not too much to 
expect that the educated engineer shall be more than an expert in 
the use of handbooks. He should certainly be familiar with differ- 
ential and integral notation and have some understanding of the 
corresponding processes. Without these he would be a stranger in 
the ever expanding fields of physical science and technology. The 
books and the memoirs of the masters will be inaccessible to him 
and he will hardly be at home on the higher levels of professional 
practice. 





COMPREHENSIVE EXAMINATIONS IN ELECTRICAL 
ENGINEERING AT THE OHIO STATE 
: UNIVERSITY * 


By HAROLD W. BIBBER 


Professor of Electrical Engineering, Ohio State University 


INTRODUCTION 


Comprehensive examinations, according to a strict definition of 
the term, have been employed thus far in the Department of Elec- 
trical Engineering at the Ohio State University: (1) for graduate 
students who are candidates for the Master’s degree and the Doe- 
torate, (2) for honors group students in the junior and senior years 
of the electrical engineering curriculum, and (3) for senior students 
taking an optional course in electric power generation, transmis- 
sion, and distribution. 


COMPREHENSIVE EXAMINATIONS FOR GRADUATE STUDENTS 


The comprehensive examinations given candidates for the Mas- 
ter’s degree are in oral form. This is the only general examination 
at present required. For the Doctorate, written general examina- 
tions in the principal fields are required, but a general oral exam- 
ination of a comprehensive character is also administered. There 
is no rigid requirement that every question put to the candidates 
by members of the examining jury should be comprehensive in char- 
acter and not all are. The main purpose of the oral examinations 
at these levels is to determine the degree of integration of the 
several subjects which have made ‘up a student’s program, in par- 
ticular : theory of electricity, mechanics, thermodynamics, radiation, 
and mathematics. 

The students are advised to prepare themselves in the funda- 
mentals of these subjects so that they will be able to analyze, and 
to some extent to synthesize, idealized physical situations. We 
attempt to construct as original questions as possible which are not 
to be found in any textbook, course, or notes. With this end in 
view it is customary to have present on the examining jury, mem- 
bers of the staff who have not had the candidate in any course 


* Presented at the 47th Annual Meeting, S. P. E. E., Pennsylvania State 
College, June 19-23, 1939. 
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work and who are, to a considerable extent, in the category of 
outside, independent examiners. The student is sent to the black- 
board for a large part of the two hour period. Most of the ques- 
tions involve an analysis or synthesis of a physical situation in 
terms of the calculus or vector analysis. A question involving 
mechanics, electricity and mathematics may be followed by one 
dealing with wave motion in hydro-dynamies, and this followed by 
another dealing with the relationship of heat dissipation, vibration, 
and magnetic flux density in the stator of an induction motor. 
Very frequently questions from the engineering group of examiners 
represent simplifications of problems that they have encountered 
recently in their consulting work. 

At least one practice session is arranged for each graduate stu- 
dent before he takes the oral examination that is graded and on the 
basis of which he is approved either for the M.S. degree or for 
admission to candidacy for the Ph.D. Before we started practice 
sessions there had been occasional failures in the examination of 
men whose course work had been entirely satisfactory. Even now 
at rare intervals there are men who are emotionally disturbed by 
the situation they confront at an oral examination with outsiders 
present. 

Collective discussion among graduate students is promoted by 
requiring oral examinations. Our students have been provided 
with a room having a blackboard, a large table, and plenty of 
chairs to encourage such sessions. Apparently many students get 
pleasure from trying to ‘‘stick’’ their fellow students with difficult 
questions, and others get satisfaction from showing that they can 
answer any fair question. 

Certainly the oral comprehensive individualizes the examining 
process to take into account the particular aspects of the electrical 
engineering field to which a student has been devoting the major 
part of his attention. It is our feeling that an oral may be made 
more searching and critical than any written examination. Fur- 
thermore it enables a faculty group to judge in some degree the 
quality of a student’s mind, as well as its logical functioning and its 
store of useful facts. 

In our experience it seems to be easier to ask students questions 
in an oral examination that are intended to determine whether they 
know what facts to look for in connection with a particular question, 
rather than knowing how to find certain facts which may be as- 
signed to them to run down. At the graduate level we feel that 
knowing what to look for is the essential quality for which to ex- 
amine. 
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COMPREHENSIVE EXAMINATIONS FOR UNDERGRADUATE Honors 
Group STUDENTS 


In describing to students selected for honors group work the 
objectives of such work, emphasis is placed on the necessity of a 
proper use of the time resulting from their freedom from regular 
class assignments and attendance. They are urged to employ some 
of their time to integrate their electrical engineering more thor- 
oughly with other fields of study, which it has so far not been 
feasible to organize on an honors group basis. 

Both oral and written comprehensive examinations have been 
given to honors group students. The method of administration of 
the orals has been varied. A practice type of oral has been given 
at the end of each quarter in most years, and this is expected to be 
continued in the future. At the final oral in May, either for the 
junior honors men or the senior honors group, we have recently 
been assigning to each man a week or ten days in advance,.a 
different and rather difficult problem which he is to solve and on 
which he is to report at the beginning of the oral examination. 
This seems to work very well. It gives the student the opportunity 
of consulting the literature as he has been able to do in preparation 
for the weekly seminars which we now conduct in our honors work. 

He can arrange his ideas about the problem after careful 
thought, and can feel certain of some degree of success with the 
early part of the oral examination. This apparently puts the stu- 
dent in a better psychological condition to be led off from the 
problem on which he has prepared into other aspects that are related 
to it, and to further topics which are not related. Problems for 
this purpose are similar to those we have used for the written 
comprehensive examinations for which the use of the library has 
been permitted. The list of problems that has been handed out 
to you shows what these are like. 

We have been led to make this change recently because we have 
been studying means for accomplishing the purposes of the com- 
prehensive examination without taking the time which a long writ- 
ten comprehensive requires. With only one-half to two-thirds of 
the students’ work of the ‘‘honors’’ type, and with the necessity of 
completing some term papers and laboratory notebooks near the 
end of the academic year, the requirement of a long written type of 
comprehensive examination has proven very unpopular with our 
honors group students, and we have received many complaints about 
the time required to write a neat examination book. We hope this 
combination of written and oral may be a satisfactory compromise. 

In our use of the comprehensive examination for honors group 
men we have combined in one examination ‘‘curricular’’ compre- 
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hensives and ‘‘course’’ comprehensives as defined by C. V. Mann 
in a paper presented at the S. P. E. E. convention at Texas A. and M. 
in 1938. Our conclusion at this moment is that a comprehensive 
examination is the only type appropriate to gauge the success of 
honors group work that has a high degree of integration as one 
of its principal objectives. 


COMPREHENSIVE TYPE EXAMINATIONS FOR UNDERGRADUATES OTHER 
THAN Honors Group STUDENTS 


To a considerable extent in the electrical engineering curriculum 
we have pursued the policy of making the final examinations in all 
courses ‘‘field’’ comprehensive up to the point covered in the field 
at the time in question. We try to live up to the statement we 
make to the students that they are never ‘‘through’’ with the content 
of any electrical engineering course. Our examinations in alternat- 
ing-current machinery courses regularly involve questions in which 
there is the use of a calibrated d-c. driving motor or generator. 
Examinations on transmission line theory involve practically all of 
the circuit theory, including self and mutual inductance, that has 
been presented to the student previously. 

In an optional course taken on the average by about 40% of 
our senior students entitled ‘‘Generation, Transmission, Distribu- 
tion, and Utilization of Electric Power,’’ we are able to teach on a 
very broad basis and to examine comprehensively. It is a ‘‘co- 
ordinating’’ course, in which the questions and topics treated cover 
all phases of electrical theory contained in the curriculum, and in 
addition: mechanics, strength of materials, machine design, eco- 
nomics, and heat engineering. 

The students in this course also receive a laboratory comprehen- 
sive in connection with an all-day model power-system test which 
employs the 16 or 18 students in the class in rotating positions 
operating an interconnected power system made up of most of the 
d-c. and a-c. machines, transformers, artificial transmission lines, 
and load rheostats in our laboratory. 

As this represents what is perhaps the most novel contribution 
that I have to make to our discussion of comprehensive examina- 
tions today, I will explain this in some detail. It may not be pos- 
sible to duplicate this type of examination in many other fields but 
there may be opportunities of doing so in part. I recount our 
experiences with that hope. 


LABORATORY COMPREHENSIVE EXAMINATION 


_ The objective is to set up a model a-c. power system having one 
“‘steam’’ and one ‘‘hydro’’-generating station with two generators 
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each, resulting in a total capacity of 75 kw. There are artificial 
transmission lines connecting these stations to the loads, and one 
connecting the stations that is sometimes open. A diagram of the 
entire system is put in the hands of each student, and a large 
mimic-bus diagram is also provided for laboratory use. Load is 
furnished by synchronous motors, a synchronous converter, induc- 
tion motors, and resistance-reactance banks. One synchronous ma- 
chine is used as a synchronous condenser to maintain voltage by 
correcting power factor at a location designated as a receiving 
sub-station. 

Predicted load schedules, each different, are issued a week in 
advance of the test-day to members of the class. Each student acts 
as load dispatcher for the particular day shown on his load schedule. 
These dates cover most of the year, one or two being chosen from 
each month. Based on the steam turbine economy curves, water- 
storage data and hydraulic turbine efficiencies which have been 
given to the students previously, they determine the manner of 
operating the generators for greatest economy for the expected load 
curves that they have been given. These results are checked in 
advance by the instructor, and constitute a review of work in an 
engineering economy course. 

Load schedules are distributed to the various load stations at 
the start of each run during the day of the test, and it is the duty 
of the men in those stations to follow the load schedule exactly, the 
scale being one minute of the test equals one hour of the schedule 
for a day. The total load or sum of the individual load graphs 
handed to students at the load positions for a given run follows the 
general trend of the predicted curves given out in advance, but 
there is always some rather marked variation or emergency which 
has been inserted during the 24 minute day, which the student act- 
ing as load dispatcher has to face, and modify his plan accordingly. 

It is also his duty to check and give orders for the operation of 
the two generating stations and the synchronous condenser receiving 
substation while he is in charge, so that constant voltage at a speci- 
fied point will be maintained and both instantaneous and integrated 
frequency kept as near 60 cycle values as possible. 

It has been found convenient in operating this system to start 
each run in synchronism with the main 60 cycle power system of 
the laboratory and as soon as all induction and synchronous motors 
have been started and are running with enough generating capacity 
operating to supply all load on the system, the connection to the 
60 cycle power supply of the laboratory is cut off and the driving 
power for the system comes through the d-c. motors driving the 
generators. Both pairs of generators have salient-poles, but one 
pair is not provided with amortisseur windings. This gives the 
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students some new experience as well as testing their knowledge 
of the function of such windings. 

During every run there is some emergency such as a sudden 
thunder shower on a summer day or the loss of a transmission line 
during a winter day so that a student’s ability to see the system in 
terms of the mimic-bus and wiring diagram that is set before him, 
and his ability to issue orders over the telephone system, shows 
both his knowledge and also his ability to make that knowledge 
function effectively in a situation simulating actual practice. 

Two members of the department staff observe the action of stu- 
dents in the different positions and make notes regarding each of 
them during the day of the test. At the start the skill of students 
in wiring up all types of a-c. and d-c. motors and circuits is checked 
because the tests require the use of nearly every a-c. motor or gen- 
erator connected to a d-c. machine that we possess, and the use of 
most of the available positions on the interconnecting board of the 
power laboratory. Ability of students to modify correctly the 
speed or torque output of direct-current motors, to synchronize 
under rather complicated conditions, to parallel two synchronous 
generators on the same bus, and to parallel one station separated 
from another by appreciable reactance, are all tested. 

The student must show a knowledge of the principles of: shift 
of wattless load with change in a-c. generator field excitation, syn- 
chronous motor power factor, induction motor performance, and 
induction generator performance. 

The course work for several weeks preceding this comprehensive 
laboratory test bears on the theory of interconnection and system 
operation with respect to machines out of service, when a machine 
is to be brought in, ete. 

Experience with this test, as might be expected, is that through 
poor manipulation, synchronism is lost on some of the runs. Then 
all switches are pulled, the connections to the 60 cycle laboratory 
power supply again closed, a-c. motors are started, the generators 
synchronized, load picked up, the laboratory power supply dis- 
connected, and the test resumed at the point where shut-down took 
place. A log is kept at each generating position, and another by 
the assistant load dispatcher. 

The closing class sessions are devoted to a clinic which is in the 
nature of oral examination of the students as to certain problems 
which arose during the test set-up and how they should have been 
solved. It would be preferable educationally to have everyone stop 
working at the time these arise and to discuss them at that moment, 
but the fact that the set-up cannot be left connected more than two 
days, and the length of time required to rotate each man through all 
positions makes it impossible to do this. 
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The grades received by men in this laboratory comprehensive are 
sometimes very different from those which they receive in the writ- 
ten examinations. As would be expected, many of the more mathe- 
matically-minded men are somewhat at sea in the laboratory test, 
and the more practical minded fellows show up to good advantage. 
Last year I had one man who had done very well in the class who 
was also the top ranking man in the laboratory comprehensive. He 
has gone on with graduate study and is very evidently a gifted 
individual. The student reaction to this type of laboratory com- 
prehensive is very favorable, many of them expressing themselves 
as enjoying it more than anything that they have done in our 
curriculum. They do not object to the extra time or hard work 
that is involved. 

Perhaps I should say one thing further. We do not refer to this 
all-day laboratory exercise as an examination more than inciden- 
tally. The opportunity provided the students to use much that 
they have learned in two or three years during the course of one 
day, and the chance to show what they can do in a situation which 
approximates real engineering practice are the aspects that are 
stressed. 





TRAINING ENGINEERS TO HANDLE MEN * 


By MYRON H. CLARK 
Myron H. Clark & Associates, Boston, Mass. 


It is estimated that less than 20 per cent of the people who are 
in industry are in that kind of work for which they are best fitted. 
This may mean that 80 per cent go to their daily work wishing they 
were in a different vocation. Under these conditions the handling 
of men cannot approach satisfaction. This situation should be a 
challenge to the engineer. 

The 40,000,000 men and women who work in business in this 
country may be classified into three groups: 4 per cent are pro- 
prietors and salaried officers; 12 per cent are pivotal people—de- 
partmental heads, buyers, foremen, ete.; and 84 per cent are the 
rank and file of men and women workers. In the opinion of many 
top executives the 4 per cent are the most poorly trained, and the 
84 per cent the best trained—for their respective jobs. 

The present industrial situation is largely the result of neglect 
of proper consideration of fundamental principles, due to shortage 
of leadership in the 4 per cent. Men have been taken for granted 
while enormous technical developments have taken place. 

Durant has stated that more progress has been made along lines 
of product, process, and equipment in the last generation than had 
previously been made since the beginning of civilization. We have 
not made corresponding progress in learning how to live and work 
together under these new conditions. Shall we ever accomplish this 
without real leadership ? 

What is the difference between ‘‘leadership’’ and ‘‘executive 
ability’’? 

Why does not the best mechanic always make the best leader of 
the crew? 

There is a difference between ‘‘lead’’ and ‘‘drive.’’ The latter 
has probably been too prominent in our thinking, until we have lost 
the art of leading. 

This characteristic of leadership must be in a man first before 
it can be developed for larger usefulness. ‘‘Leader’’ implies ‘‘fol- 
lowers.’’ Hence, to be a leader a man must be worth following. 
He must have an outward look on life—he cannot be an introvert. 


* Presented at the 47th Annual Meeting, S. P. E. E. (Industrial Engineer- 
ing), at Pennsylvania State College, June 19-23, 1939. 
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His chief concern, at all times, is the crew—not his own interests. 
He is concerned, acutely, as to what, effect his example is having 
on the crew. He cheerfully sets such an example, through his daily 
conduct, thus building confidence upon which alone codperative 
effort can be accomplished. He must be open minded. 

Such men can be found at the early age of 18 to 20 years, for 
these qualities show themselves early in life. Seeking such men 
means that with proper training good leaders will be developed. 

Too often in the past the ability to handle men has been taken 
for granted, or learned entirely by actual experience. Very little 
thought has been given to learning from the experience of others. 
This experience, if used, brings out the importance of considering 
causes back of conditions rather than putting too much emphasis 
on symptoms. 

An engineering school, instead of turning out things, as our 
factories do, turns out men. The President of one engineering 
school states that 80 per cent of his graduates go into executive 
work. The success of this 80 per cent depends to a large extent 
upon their ability to handle men, and there is a question whether 
some portion of these should ever have gone into executive work. 

The average employer whose engineers go into executive work 
would welcome having young engineers come to him acquainted 
with the fundamental principles back of human relations. 


To check this, letters were recently sent to 130 executives in 
industry asking for their reactions. Many replies covered more 
than one page. The following extracts from a few letters are 
typical of nearly all of the replies: 


“Tt is my general opinion that engineers are so extremely busy during 
college getting technical information that they have very little time to 
absorb Industrial Relations. I believe a very short lecture course might 
be added which would emphasize the importance of this subject and give 
them a bibliography for reading as soon as they got into industry. They 
should also be impressed with the fact that the way to get Industrial Re- 
lations is by working and playing with the operators in the plant when 
they get a job.” 

“To summarize my beliefs, it seems to me that one thing which tech- 
nical institutions could do to offset this lack of training is to encourage 
students to engage in extra-curricular activities as fully as possible, espe- 
cially those which involve dealing with their fellow students and others 
in getting things done. In addition to this, I feel that a thoroughgoing 
course in applied psychology would give students basic knowledge of how 
human beings react and why, which as a senior subject, would give them 
some preparation when they get into practical jobs.” 

“Some training in psychology and in the handling of men should be 
included in their college courses.” 

“Tf the engineer’s training is to place him in a position to handle 
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such problems as outlined, his education, in addition to the purely tech- 
nical side which it covers at the present time, will have to be broadened 
by the inclusion of such subjects as Economics and Psychology in his col- 
lege curriculum.” 

“ As far as my experience goes, no technical graduates are in any way 
trained to handle personnel problems or to understand fundamental eco- 
nomic problems. I think it is the most important thing for any educa- 
tional institution to do, and am not aware that any are really attempting 
it.” 

“Tt is a rare exception to find an engineer who can handle men.” 

“Speaking generally, if engineering schools could instil into their stu- 
dents an appreciation for labor as such, and the realization of the right 
of every man to command respect in the performance of his work, and 
that every man, regardless of his station, takes pride in his job, it would 
appear to me that this understanding and appreciation would be of im- 
mense help to the engineer approaching industry in helping him fit into 
an organization and work well with the men in the plant either in a super- 
visory capacity or as a staff engineer.” 

“In the opinion of the writer, if there is one respect in which engi- 
neers are lacking it is in their ability to handle men properly. However 
this lack is not confined to engineers, as it applies to many technically 
trained individuals. In order to handle men one must be a natural leader. 
Some courses in human engineering should be given along with regular 
engineering courses.” 

“T would hazard this observation, however,—that any training that 
would make engineers more articulate or improve their self-expression 
should be beneficial. I have also noticed that engineers are usually so 
rapt up in their technical knowledge that they often lose sight of the com- 
mon human contacts that mean so much in good industrial relations.” 

“T was talking about the subject a few weeks ago with one of our 
people and we made an experiment. I said that I could, and I was sure 
that he could, pick out of the whole group of engineers just five men who 
would or could be selected as engineering managers or section leaders five 
years hence. It is interesting enough to note that we both went up to our 
engineering department. I picked five and he picked five and when we 
eame back to the office and compared notes we found that we had picked 
the same five. On discussing this further we found that we had both 
picked the same five for the same reasons and they were: these fellows had 
made an effort to be generally known in the shop; fellows who had made 
an effort to go out into the shop and get the other fellow’s ideas; fellows 
who did not hesitate to give credit where credit was due; and fellows who 
were generally liked by those around them. These fellows were also ones 
who took part in the social activities of others in the plant.” 


These letters illustrate the thinking of successful executives 
today. Feeling the need of training for their men, many of these 
manufacturers are today conducting training programs in their 
own plants. 

Experience shows that engineers, to be successful as leaders, 
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need to give consideration to certain definite thoughts which can be 
presented to them in the shape of training programs, either during 
the school period or later. These thoughts are: 


1. 
2. 
3. 


or 


10. 


11. 





The purpose of industry is to serve the public. 

The interests and issues of management are identical. 

The same emphasis that has been given to executive develop- 
ment and technical training should be given to training men 
to handle men. 


. Good Industrial Relations will always be greatly helped by a 


sound program of compensation after proper selection and 
placement. At least three basic principles prevail here: 

a. Adequate wages to maintain self respect. 

b. A sound yardstick for measuring each person’s productive 
capacity. 

c. A representative voice in the councils where wage is being 
determined, so that each man will know why this wage is 
what it is. 


. On all subjects affecting employees or the men being trained, 


a complete open book policy should be maintained as to all 
facts affecting a situation. 


. Job pride is a quality that can be cultivated. 
. If a man is in charge of men, and not interested in men, he is 


out of place. 


. The first fundamental in sound labor relations is sound and 


scientific selection of men, especially of the 16 per cent of 
men in industry who handle the 84 per cent and on whom 
depends the attitude and morale of the 84 per cent. 


. A man’s value to his company is inversely proportional to the 


amount of supervision he requires. 

There are at least six basic phases of any man’s life and ex- 
perience which should be carefully checked if he is properly 
to be considered for handling men. These are: 

a. Character. 

b. Inteligence. 

c. Personality. 

d. Health, and program for maintaining same. 

e. Leadership and work habits. 

f. Background, including both his practical experience and 
education. 

Five qualifications for a modern business leader should be kept 
before the engineer : 

a. The courage and ability to tell the full truth at all times to 

all parties involved in any situation—sticking to the facts 

without prejudice. 
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b. The willingness to consider his own personal example in all 
walks of life as carrying more weight and influence than 
anything he says or publishes. 

c. Giving at all times the same consideration to the rights of 
others that in turn he asks for his own—never putting his 
own interest up for first or chief consideration. 

d. Holding no grudges toward anyone and dealing at all times 
with tolerance toward all persons or groups. 

e. Making use of all his possessions of money value and time 
in the spirit of a steward—considering all such as posses- 
sions and their use as a trust. 

12. To handle men effectively an engineer must have: 

a. Knowledge of the technique of supervision, in addition to 
other skills necessary. 

b. Actual ability to use this technique. 

c. Proven ability to handle himself properly under all con- 
ditions. 

d. Ability to multiply himself. 

13. The marks of a good leader, as against a driver, are as follows: 

a. He overcomes fear. 

b. He is openminded and teachable. 

c. He performs his duties in a pleasant manner. 

d. He is constantly decreasing the amount of supervision re- 
quired of him. 

e. He always does the most important thing first. 


Someone has said that the greatest waste today is unused brains. 
Why not use some of these brains on handling men? Henry Link 
says, ‘‘Engineers who are keen two use scientific methods in think- 
ing about materials often abandon all semblance of science when 
thinking about people.’’ 

President Davis of Stevens Institute has said, ‘‘ We all need to 
know more about handling men than any of us know today.’’ 

We have outlined what industry needs as to trained leaders. 
By close coéperation between educators and industry it should be 
possible for educational institutions to furnish more and more en- 
gineers trained in fundamentals who can more quickly and suc- 
cessfully develop into effective handlers of men. The engineer who 
ean do this successfully will be a leader. He will have a passion 
for excellence and a desire to serve. 








ACCURACIES OF DIFFERENT TYPES OF 
EXAMINATION QUESTIONS 


By A. G. CONRAD, 
Associate Professor of Electrical Engineering, Yale University, 
AND 


R. J. W. KOOPMAN, 


Assistant Professor of Electrical Engineering, University of Kansas, 


There is not a unanimity of opinion among engineering educators 
as to what type of examination questions are most accurate in 
determining the accomplishment of a student in an engineering 
course. A review of the literature on this subject shows that per- 
sonal opinions in this matter have led to different practices in 
different institutions, and in different courses. To be more specific, 
we find that some educators prefer the new type or objective type 
of question, some prefer the subjective type, some the essay type 
and still others the project type. 

Undoubtedly, there are certain courses where any one of these 
types of questions may be superior to other types, while in other 
courses this same type might be inferior. How then are we to 
know which are the best? The writers believe there has been con- 
siderable guess work on this issue. It would be well for engineering 
faculties to spend a little time on a scientific approach to this 
problem to determine precisely which types are, and which types 
are not, meritorious. Specific data on this subject are more helpful 
than discussions of individual preferences. 

Before attempting to evaluate these different types of questions, 
it might be well to review the fundamental purposes of the exami- 
nation itself. The value of any question naturally depends on the 
extent to which it fulfills these purposes. There are many of these 
purposes but the three most important are as follows: 


1. To measure the accomplishment of the student. 

2. To focus the attention of the faculty on their objectives and to 
serve as a means of checking the effectiveness of their 
teaching. 

3. To reveal to the students any deficiencies in his preparation and 
to direct him toward more effective study. 
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How then do the various types of examination questions fulfill 
these purposes? The grades received by a student on his exami- 
nations should be indices of his accomplishments. The more accu- 
rate that these indexes can be made, the more useful will be the 
examination. The grades received on an examination should be 
a measure of the extent to which these three purposes are fulfilled. 

What is the best type of examination question? Which type of 
question serves as the best index of the accomplishment of the 
student? In order to determine which questions in a particular 
course were superior in this respect a correlation has been made of 
the results obtained on various types of examination questions with 
the accomplishments of the students. This correlation, while sub- 
ject to slight errors, shows conclusively that some types of questions 
are much better indices than others. Of the six different types 
investigated, the one that seems to be the best index is distinctively 
one of the objective types of questions. Conclusion in this matter 
is based on the results obtained from answers to questions received 
from seventy-nine students each of whom have taken ten different 
examinations. Each of these examinations contained six different 
types of questions. The averages received by the students in each 
type of question on these examinations were recorded. The grades 
received on each of these types were then correlated with the grades 
received in the course to determine their relative merit. 

The examinations were given to a group of students enrolled in 
Industrial Administration who had scheduled an elective course in 
Electrical Engineering. This is mentioned here so that the reader 
will not confuse the questions here described with those that would 
normally be prepared for the regular Electrical Engineering students. 


TyYPEs OF QuESTIONS INVESTIGATED 


The types of questions (not complete examination) used in each 
part are as follows: 


Part A. Incomplete statements (15% of the examination) 
Complete the skeleton statement in the following: 


1. A power company finds on the basis of cost of electrical 
energy and the cost of copper that the most economical size of wire 
required to supply a given load at a given distance is 50,000 circular 
mils. If this same company is to supply an equivalent load at 
twice the distance from the source the most economical conductor 
size will be ; circular mils. 

2. The terminal voltage of a shunt generator decreases with 
increase of load because of (1) 
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Part B. (10% of the examination) True and False 
If true, draw a line through false and vice versa. 


1. If the voltage supplied-to a series motor decreases when it is 
driving a constant torque load the current will not change. 
True False 
2. The armature resistance of a D.C. generator is equal to its 
rated voltage divided by its rated armature current. 
True False 
3. If the A.C. voltage supplied to a synchronous motor oper- 
ating at unity power factor decreases the motor draw a leading 
current from this line. True False 


Part C. (20% of the examination) Multiple Choice 


Encircle the letter preceding the clauses that make the following 
statements true. 


1. A motor used to drive a metal punch press should have a 
speed-torque characteristic such that the speed 
(a) increases (b) decreases (c) remains the same 
with increase of load torque. 
2. Low lagging power factors in A.C. systems are 


(a) detrimental because they increase the size of transmission and 
generating equipment for a given amount of power. 

(b) advantageous because a larger current and voltage are obtain- 
able at lower values of power. 

(c) advantageous because the lagging current in the transmission 
lines gives better voltage regulation. 


Part D. (15% of the examination) Circuits 


It is desired to have the relay close its contacts when the beam 
of light is intercepted. Show the necessary connections. (Also 
additional apparatus, if necessary.) 
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Part E. (15% of the examination) Diagrams and Derivations 

1. The speed torque curve of an induction motor is shown below 
for the conditions of normal operation. Plot on the same axes the 
speed-torque curve of this motor when operated on half normal 
voltage at half normal frequency. 





—<—— 



































Torque 
Fig. 2 


2. If a pure inductance of L henries is supplied with a current 
it = I max. sin wt, show that 


E max. 


| may = 2nfL. 


(a) 


(b) That the current lags the voltage by 90°. 


Part F. (25% of the examination) Problems 


1. A D.C. shunt motor rated 20 H.P., 220 V., 1000 R.P.M. 
takes 80 amperes from the line at rated load. The no-load current 
is 8 amperes. The resistance of the shunt field circuit correspond- 
ing to normal excitation is 73.5 ohms. The resistance of the arma- 
ture circuit is 0.16 ohms. Neglect armature reaction. 


(a) The armature current at rated load is 
(b) The no-load speed is...................- r.p.m. 
(c) The percent speed regulation is 


Consider the flux to have been reduced 20%, the developed 
torque remaining the same. 

(d) The new steady state value of armature current is 
amperes. 
(e) The new steady state value of speed is.................... r.p.m. 

2. A three phase load rated 1000 Kw., 10,000 V., 60% P.F. 
lagging is served over a 10 mile transmission line. The resistance 
of the transmission line per mile of wire is 0.7 ohm. The reactance 
is 0.7 ohm per mile of wire. 
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(a) The line current is_................ amps. 

(b) The voltage at the sending end of the system is 

(c) The power factor at the sending ond of the system is 
(d) The percent regulation is 

(e) The transmission line efficiency is %. 


THE COEFFICIENT OF CORRELATION AND ITs DETERMINATION 


The method of determining the coefficient of correlation between 
two ratings of a group of students is not new, but the writers find 
not many engineering educators are acquainted with the procedures, 
We will therefore review briefly the method of determining the 
coefficient of correlation between the marks received on an exami- 
nation and the true ratings of these students (assuming, of course, 
that these true ratings are known). To make the problem simple 
let us assume that four students, (a), (b), (c), and (d), receive the 
grades listed in Column I of Table 1, and that their true ratings 
are listed in Column III. The average of the examination grades 
is in this case 55%, of the true rating 82%. The deviation of each 
examination grade from the average examination grade is listed in 
Column II. These will be referred to as A. Similarly the devia- 
tion of the true ratings from the average rating is listed in Column 
IV. These will be referred to as B. In Column V and VI are the 


squares of A and B respectively and in Column VII is the product 
of A and B with due regard to the sign. 


TABLE 1 








I - II IV 
“ jxam. True Rating 
Student 7. Dev. from * Dev. from 
Average Average 
% A B 
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Sum 345 





D(A X B) = 345 — 25 = 30 
In this case— 
>(A xX  B) = 320 
YA? X SB? = 500 x 302 
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The coefficient of correlation (r) is now determined from the 
following relation 


Sdev. from average in the exam. grade 
xX dev. from average in the course grade 








nas > (dev. from average in the exam. grade)? 


xX do (dev. from average grade)? 
SAA M Epo: 320 i 
~ VEA2 xX DB? V500 X 302 
A correlation this high is considered good. A graph, Fig. 1, 
showing these grades also indicates that this examination is quite 
accurate in determining the standing of the student. If these points 
in Fig. 3 were so located as to fall on a straight line having a positive 
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slope the coefficient of correlation would be 1. If they fell on a 
straight line having a negative slope the coefficient would be —1, 
which would indicate that the examination had given a negative 
correlation, 7.e., the students receiving high grades are the poor 
students and vice versa. 

The sample calculation made is subject to error. Accurate 
determinations can be made only from data involving a large num- 
ber of students. 

A correlation of 1 would be perfect; a correlation of zero indi- 
cates that the examination is of no value in determining the standing 
of the students. Examinations with correlations below 0.5 are 
considered of little value. 


MeEtTHOD OF OBTAINING CouRSE AVERAGES 


Final grades were not based on the results of the objective type 
examinations alone, but were an average of the grades made on the 
objective examinations and grades obtained from more standard 
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sources, or from subjective material. Grades determined on a sub- 
jective basis were the results of examinations in laboratory work, 
tasks performed as a part of laboratory examination, problems done 
in computation periods, laboratory reports, project work, ten 
minute papers and oral recitation work. 

The written part of the laboratory examinations were of the 
essay type, and were subjective in nature. They required consid- 
erable written explanation on the part of the student. 

Laboratory tasks were assigned to the students on the same day 
that they took their written laboratory examination. In perform- 
ing their tasks the student made use of the laboratory equipment, 
making the electrical connections and necessary measurements to 
obtain the answer to the task question. Instructors graded the 
student with reference to his choice of method, accuracy, correct- 
ness of wiring and protection. Both laboratory written examina- 
tions and tasks were given four times a year. 

Computation problems and laboratory reports were submitted 
weekly. Their weightings in determining the final course grade are 
listed in Table 2. 

Four projects were worked out by each student during the year. 
These usually consisted in working out the most economical and 
most serviceable installation of some electrical installation. The 
project reports were prepared in the form of a standard engineering 
report and graded on form as well as accuracy. The ten minute 
papers and oral recitation grades were averaged and included as a 
part of the total course grade. 

The types of questions and the maximum percentages that they 
may contribute to the examination grades are given in Table 3. 
During the year there were eight one-hour and one two-hour final 
examinations of the type described. 

These examinations entered into determining the final course 
grade by the ratios indicated in Table 2. 


TABLE 2 








Possible Total Points 





Laboratory Examinations 400 
Laboratory Tasks 400 
Computation Problems 100 
Laboratory Reports 100 
Projects 400 
Ten Minute Papers 100 
Oral Class Grades 100 
Objective examination, including final 1200 





Maximum possible total. = 2800 


Maximum possible grade = eS = 100% 
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Each objective examination, including the final, was made up 
of the different types of questions illustrated. The percentage 
assigned to each type of question on each examination and the 
percentage of the final course grade that depends on these particu- 
lar types are listed in Table 3. The percentage of the final grade 


TABLE 3 








Percentage of final grade 
Percentage of determined by aceh part 
each Examination of Examination 
15 6.4 
10 4.3 
20 8.6 
15 6.4 
15 : 6.4 
25 10.7 








determined by each part of the examination is determined as 
follows: From Table 2 it is evident the 1200/2800 or 42.9 per cent 
of the final grade is determined from all the examinations including 
the final. Therefore, the percentage of the final grade determined, 
say by the Part A questions which constitute 15% of each exami- 
nation, would be 0.15 XK 42.9% equals 6.4%. 


CONCLUSIONS 


In order to determine which part of the objective examination 
gave the best indication of the student’s accomplishment, a statis- 
tical study of the grades received by seventy-nine students was 
made. The individual parts of the examination were studied with 
respect to the final course grades. Percentages received on each 
part of the examinations were averaged and then by the method 
previously described the coefficient of correlation between the grades 
on each part and the final course averages were determined. The 
results of these determinations are shown in Table 4. 


TABLE 4 








Coefficient of 
Correlation 





All Examinations................ ; 
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When the results of these examinations, which have required 
only twelve hours on the part of the students, are correlated with 
the final course averages the coefficient of correlation was found to 
be .93. This is a very high correlation. 

There is very little difference between the validity of Part A 
and that of Part B. Likewise there is little difference between the 
validity of Part D and that of Part Z. Parts D and E which are 
types of questions commonly used are somewhat subjective in 
nature. Parts A, B, and C are decidedly of the objective type. 
Part F has the second highest correlation, but it is to be expected 
since a large portion (25%) of the examination was devoted to this 
part. Since correlations above .70 are considered good, it is evident 
that these objective types are meritorious. The type described as 
Part C is far superior to the other types in fulfilling the three 
purposes of an examination. Because of its high coefficient of 
correlation it reveals to the student his deficiencies and his accom- 
plishments. It serves as an accurate guide for the faculty in check- 
ing the accomplishments of the class and the effectiveness of their 
teaching. It accomplishes its purpose because its correlation is 
high. If it had a low coefficient of correlation, it could not fulfill 
its purposes and it would in many cases be misleading to the faculty 
and the student. In spite of the high correlations often obtained 
with objective types of questions few engineering educators use 
them either in course or comprehensive examinations. 

There are many different procedures and methods that are in 
use today in what are called the comprehensive examinations. It 
would be interesting to know just how the results of these compre- 
hensive examinations check with the true ratings of the students. 
There are many procedures that should be statistically analyzed to 
determine their value. It would be time well spent for engineering 
faculties to investigate the results obtained on closed book exami- 
nations versus the open book examination, where the element of 
luck in finding the proper reference material may play an important 
part in determining the final examination grade. It would be well 
to investigate the accuracy of the oral examination. Such investi- 
gations will help to eliminate some of the procedures that are unfair 
to the student and misleading to the faculty. 

An examination administered at the end of the four year period 
standing alone does not fulfill the purposes which are listed as being 
of paramount importance. On the other hand if periodic exami- 
nations are given, say once a month, in the courses and the ques- 
tions are of the type that will reveal to the student his accomplish- 
ments and his deficiencies, then they can be a most effective part 
of an educational program. But if such questions do not have 
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reasonably high coefficients of correlation, they can be misleading 
to the faculty and unfair to the student. 

It is difficult to obtain correlations when classes are small, and 
it is impossible to obtain correlations of any value on an examina- 
tion when there is no basis for determining the true rating of the 
student except from these examinations. Even though these fac- 
tors make true correlations difficult we can frequently minimize 
these errors by dealing with one part of the examination and com- 
paring it with other parts to determine their relative values as has 
been described in this paper. It is hoped that the methods and 
results here described will encourage other statistical investigations 
of other types of questions, or types of examinations. 

There is still much to be done in the development of suitable 
comprehensive examination questions. There is a need for better 
types if our objectives are to be fulfilled. In the writers’ opinion 
these better types can be found only through a sTaTISTICAL analysis 
of the results obtained through their use. SpreciFic INFORMATION 
will be helpful, more so than MERE GENERALITIES. 





TEACHING LUBRICATION * 


By LOUIS J. BRADFORD 


Pennsylvania State College 


The subject of teaching lubrication may very properly be taken 
up under three heads: first; why teach lubrication at all? second, 
granting that a need for teaching it can be shown, how should 
it be taught? and, third, at what time in the student’s academic life 
should he receive this instruction? As a background to an exam- 
ination of these questions, let us first take a brief glance at the his- 
tory of lubrication. Let us see, if we can, what the origin, develop- 
ment, and present status of the science is. 

While the practice of lubrication is extremely ancient, and its 
origin is lost in the mists of antiquity, it seems likely that the first 
experiment in lubrication came shortly after the introduction of the 
wheel. Certainly the use of fats to reduce the wear on and friction 
of chariot wheels was known to the Egyptians. The method of ap- 
plication, at that time, consisted in removing the wheel, smearing 
grease on the axle, and replacing the wheel, or else, if an oil was 
used, dripping it through a hole bored in the hub, and leading to the 
surface of the axle. These types of lubricants and methods of ap- 
plication persisted without much change from before the dawn of 
history to the latter half of the nineteenth century, and this period 
may be referred to as the grease-bucket and oil-can age. It still 
persists in many quarters. 

Real advances in the science may be dated from the work of 
Beauchamp Tower in 1883, and Osborne Reynolds’ mathematical 
explanation of it in 1886, although important groundwork had been 
done previously by Newton and Petroff. 

Since the turn of the century interest in the subject has in- 
creased rapidly, with important contributions being made, first by 
Kingsbury and later by Hersey and Howarth in this country and 
Boswall, Sommerfeld, Trillat and others abroad. 

Today the experimenters’ and writers’ name is legion and one 
ean scarcely pick up an engineering periodical, or even a daily 
paper, for that, matter, without seeing some paper, article, or just 
plain story dealing with the subject of lubrication. This brings 


* Presented at the 47th Annual Meeting, S. P. E. E. (Mechanical Engi- 
neering), Pennsylvania State College, June 19-23, 1939. 
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us to a consideration of why the subject is attracting so much at- 
tention, and constrains us to appraise its importance. 

The purpose of any machine is to transform energy into useful 
work, and to accomplish this transformation with the smallest pos- 
sible loss of energy. It must also perform its function with as little 
wear of itself as possible. Were our machines frictionless the 
losses would be exceedingly small and the wear negligible. Under 
existing conditions the losses due to friction run anywhere from 
15 to 90 per cent of the power supplied. The reduction of friction, 
therefore, offers possibilities of large savings. Great efforts are put 
forth, and elaborate designs of boilers, engines, turbines and aux- 
iliary equipment are prepared in order to increase the efficiency of 
the production of energy, and so save our natural resources of fuel. 
That is laudable. The same or even a much greater saving might 
be secured by a reduction in the friction losses occurring in the ma- 
chines using that hard-won energy. Could we but cut our range of 
friction from the 15 to 90 per cent quoted above to, say, 5 to 45 per 
cent, half of the fuel now being used could be saved, or, perhaps, I 
should say, twice the useful work could be done. Moreover, ma- 
chines wear out because of intimate contact between the rubbing 
surfaces. This, in turn causes shutdowns to permit adjustment and 
repair, and the cost of this service must be added to the cost of the 
energy lost in friction. 

Lubrication offers the best means found so far for reducing the 
twin evils of friction and wear. The gains made possible by an en- 
lightened application of the knowledge we already possess are so’ 
large that the wonder is not that the subject is attracting such wide- 
spread attention now, but that this attention has been delayed so 
long. Furthermore, our knowledge of the subject is by no means 
complete. There are many fields in which our knowledge is so in- 
exact as well as incomplete, that we have almost as many theories 
as we have authorities, and all of the latter are vocal. Such con- 
ditions excite the curiosity and stimulate the activity of the research 
worker. The true facts must be developed, and theories that will 
explain them must be stated. 

I think we may safely answer the question ‘‘why teach lubrica- 
tion?’’ by pointing to the great benefits to be derived from the use 
of our present knowledge, and the crying need for more knowledge 
of those portions of the field whose exploration has just begun. 

The science of lubrication may be divided broadly into two 
major divisions, thick film lubrication and boundary lubrication, 
each of which has many subdivisions. Each has its own phe- 
nomena and its own laws. Save for the fact that each accom- 
plishes more or less the main purposes of lubrication they have little 
in common. 
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While important basic work bearing upon factors entering into 
the theory of thick film lubrication was done by Newton, Petroff, 
Lamb and others, our present day conception of the mechanism of 
thick film lubrication dates from Osborne Reynolds’ explanation of 
some phenomena noted by Beauchamp Tower. Reynolds provided 
the mathematical work that has been the basis of all the theoretical 
work done since his time. That was in 1886. Nothing really new 
has been developed since. The brilliant work of Michell and others 
has merely brought solutions of problems indicated by Reynolds, 
but not solved by him, such as the problem of correction for end 
leakage. 

The science of thick film lubrication is in a satisfactory condi- 
tion, from the standpoint of the teacher. It rests on a well de- 
veloped mathematical basis, the validity of which has been fully 
demonstrated by experimental work. The behavior of any bearing 
in which thick film conditions obtain can be predicted with a very 
respectable degree of accuracy. Such errors as do occur are due 
more to a lack of knowledge of details than to any inadequacy of the 
theory. Such a subject lends itself readily to transmission to the 
student, provided the mathematical work involved is not too com- 
plex. 

The second major field, that of boundary lubrication, presents 
an entirely different picture. Here no one knows certainly what 
goes on, and no satisfactory and proved mathematical theory has 
been developed. It is a field that has been as changeable as the 
fashions that come out of Paris, and to make matters worse, the 
writer of advertising copy has taken up each pronouncement of 
the real and also of the pseudo-research worker, and twisted it until 
even the original author has difficulity in recognizing it. Even the 
definition of the terms is debatable. Let me call your attention, for 
example, to the term ‘‘oiliness,’’ and ask you to think of the various 
definitions you have heard for this word. My own list runs from 
‘‘the property, other than: viscosity, that causes a decrease in the 
coefficient of friction’’ to ‘‘the property which causes an increase 
in the translucence of a photometer screen.”’ 

The first reason for all this confusion seems to lie in the fact that 
boundary lubrication is lubrication by means of exceedingly thin 
films. By that I mean films of molecular dimensions. These films 
are very hard to produce with uniform thickness. It is only within 
the last few months that a method which seems adequate for the 
deposition of petroleum lubricants has been described by Walter 
Claypoole of The Texas Company. 

The second reason seems to be that the behavior is affected pro- 
foundly not alone by the character of the lubricant but also by the 
material of which each rubbing surface is made, and the finish of 
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each surface. It is no wonder that results have been discordant 
and explanations plentiful. Research now in progress gives great 
promise of bringing order out of chaos in this field. Let us survey, 
briefly, the lines these researches are following. 

First we may list the investigations into the relationship of vis- 
cosity to pressure. This varies considerably with different lubri- 
cants, and this fact has not been given due weight in the past. 
Certain of the phenomena of heavily loaded bearings formerly at- 
tributed to boundary effects can now be shown to be due to the 
variation of viscosity with pressure. 

Next comes the use of X-ray and electron defraction patterns to 
determine the actual structure of the film itself. This may lead to 
a method of evaluating both the effects of the lubricant and of the 
surface. 

At present we are unskilled in the use of these new tools of in- 
vestigation. We have high hopes, but not enough accomplishments 
to warrant any sweeping conclusions being drawn. 

Finally comes the application of criteria to evaluate the findings 
of the researches into viscosity and film structure. In doing this 
we must recognize at least three criteria. First and most generally 
used is the criterion of friction ; second, that of wear ; and third that 
of seizure. The excellence of a lubricant when judged by one of 
these, does not necessarily guarantee its excellence when judged 
by either of the others. Much more correlating work needs to be 
done before we can say what a certain film structure or pressure- 
viscosity relationship means in terms of friction, wear, or seizure. 

The foregoing constitutes a brief and very sketchy picture of 
the subject the teaching of which we are to consider. It would 
appear that the question ‘‘Shall we give instruction in lubrica- 
tion?’’ should be answered in the affirmative, because of the large 
part lubrication plays in not only the design of our machines, but 
also in their life and economy of operation. Let us now turn to the 
consideration of subject matter, timing and methods. 

It has been pointed out that the mathematical basis for the 
science of thick film lubrication was set forth by Osborne Reynolds 
in 1886, and that since that time it has been unchanged, save for 
refinements. Why did this exceedingly valuable and powerful 
method remain unknown, save to scholars, for so long a period? 
I think the answer is to be found in the formidable mathematics 
involved in the actual working out of very simple concepts. The 
average designer has not the command of mathematics necessary 
to cope readily with the equations in the form in which Reynolds 
left them. This statement applies with equal force to the students 
found in our undergraduate curricula and with somewhat less force 
to their instructors. Reynolds needed a translator to place his find- 
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ings in a form that the ordinary practicing engineer, or student, 
could use without undue effort. 

In 1923 this translator appeared in the person of H. A. §, 
Howarth, then Chief Engineer of the Kingsbury Machine Works. 
He took Reynolds’ work, as modified by Harrison, and translated it 
into a series of charts that anyone who could add, subtract, multi- 
ply and divide could use. These charts did much more than this, 
They gave a clear visual picture of the whole mechanism of thick 
film lubrication, and the inter-relation of the various quantities in- 
volved. What had been clear formerly to the skilled mathematician, 
now became almost obvious to the average engineer. To be sure 
Howarth’s charts published in 1923, ’24 and ’25 dealt with bearings 
of infinite length only, and were not applicable in a quantitative 
way, to real bearings. He, however, pointed the way to making the 
classical theory readily available, and the modification of his charts 
to take care of end-leakage effects, was quickly accomplished. 
Others extended the path he indicated, and today there are avail- 
able charts to cover almost any set of conditions met with in bear- 
ing design. 

Kingsbury has a most useful set dealing with Optimum Con- 
ditions in Journal Bearings. Karelitz, Tichvinsky and Barber and 
Davenport have all published charts which the engineer can use 
with confidence and celerity. The design of bearings which operate 
under thick film conditions involves today no more uncertainties 
or arduous calculations than does the design of any other part of 
the machine. 

The study of thick film lubrication should form the backbone of 
any course in lubrication, and it can be expedited by the use of one 
or more of the charts referred to. If time is available the origin 
and development of the charts should be traced. If not, their ap- 
plication can be shown, and a great deal of practical benefit can 
be derived. 

If models are available their use will aid greatly in fixing the 
underlying principles of thick film lubrication in the mind of the 
student. I have here two models which I use in giving instrue- 
tion to students in mechanical, industrial and electrial engineering. 
Both are air lubricated. One, the Kingsbury, has pivotted shoes 
which are free to tilt in any direction, thus allowing the required 
convergent channel to be formed. It is reversible. The other, the 
Gibbs, has fixed shoes, which are scraped to a taper on the leading 
two thirds. The convergent channel here is fixed in direction, and 
the bearing is not reversible. Any student who sees these models 
in action will remember that a channel convergent in the direction 
of motion is necessary to the formation of a load-carrying film. 

No such happy and definite solution exists for the problem of 
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teaching boundary lubrication. Here the knowledge consists mostly 
of fragments, many of which are discordant, and even the author- 
ities do not agree on what is true. We are not even certain of the 
conditions under which thick film lubrication ceases and boundary 
lubrication begins. Furthermore, because of the intensive research 
being carried on in this and allied fields, the state of our knowledge 
is apt to change over night. There is no proved mathematical 
theory, and there are no charts to ease our labors. Under these 
conditions the problem becomes one of selecting the best available 
material, in such quantity as may be suitable to the time available, 
and presenting it as such. Reference should be made to the orig- 
inal publications of the investigators, and great care should be taken 
to avoid extreme claims which are unsupported by substantial evi- 
dence. Perhaps the greatest service that can be rendered the stu- 
dent by this study is to make him aware of the possibilities of 
boundary lubrication, and the limitations of our knowledge. His 
chances of being a victim of unsound advertising of nostrums are 
thus reduced to a minimum, and his ability to evaluate the claims of 
the purveyors of proprietary lubricants is enhanced. 

The refining of lubricants is a field in itself. Its broad prin- 
ciples may be sketched briefly, so that the engineer may have some 
acquaintance with the language used. The details belong to the 
realm of chemistry or chemical engineering. Their inclusion in the 
work given to other engineers would involve the expenditure of 
much more time than is ordinarily available. 

The question of whether or not to include a study of devices to 
apply lubricants is debatable, and the answer depends on the 
amount of time available. Some time undoubtedly can be devoted 
to this work. I feel, however, that a knowledge of lubricating de- 
vices already existent can be gained by anyone who will devote a 
few hours to perusing trade catalogs. The devising of new means 
of applying lubricants may be safely left to the ingenuity of the 
individual needing it, providing he is fully aware of the results 
he desires to accomplish, and the natural laws to which he should 
conform. All of this can be done as well or better after leaving col- 
lege than in the classroom. In the classroom we should, as far as 
possible, teach that which is fundamental and unlikely to be ac- 
quired elsewhere. So much for what should be taught. The next 
question is when. 

Three possibilities are open: First, it may be taught in the 
undergraduate school, either as a separate and distinct subject, or 
else as an incidental to the work in machine design ordinarily 
given in the junior and senior years. This scheme has the advan- 
tage of bringing into contact with it all students likely to need such 
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knowledge. Its great disadvantages are that but little time is avail- 
able and that juniors are, after all, not very mature. 

Second, it may be taught wholly in the graduate school. Here 
much more time is available, the students are of superior quality 
and are sufficiently mature to exercise discretion in accepting con- 
troversial and speculative statements. There are, however, not 
many of them, and if this time is chosen the greater part of the 
student body will not come into contact with the work. 

Third, it may be divided. A brief summary of principles 
adapted to the capabilities of the students and the time available 
may be inserted into the orthodox course in machine design. A 
more complete course devoted entirely to the subject may also be 
given in the graduate school. 

The third alternative is decidedly the best. Let us examine 
more closely the make-up of each of its divisions. 

If lubrication is to be taught as a part of the general course in 
machine design it must be so condensed and abbreviated that not 
more than four to six assignments will be required for its presen- 
tation. What is presented must also be as devoid as possible of 
indefinite and apparently contradictory statements, which require 
considerable judgment to interpret and apply correctly. At the 
same time the work should drive home as well as possible the rea- 
son a bearing works. The purely empirical should be minimized. 

These considerations indicate that a presentation of the underly- 
ing principles of thick film lubrication, coupled with some practice 
in using the charts, is desirable. The mathematical derivation 
need not, in fact, cannot be gone into because of the short time 
available. 

With this knowledge clearly in mind the student is likely to de- 
sign bearings, if he has to do so, in such a way as to make the con- 
ditions most favorable for the formation and maintenance of an oil 
tim. He is unlikely to cut oil grooves from regions of high film 
pressure to those of low, and to think that in doing so he is taking 
the oil in to the place where it is needed. He will know that such 
grooves act as drains, and that they do more harm than good. He 
will also know qualitatively the relationship of oil viscosity to 
bearing capacity, and hence appreciate the importance of taking 
away the heat of friction. The effect of clearance will be under- 
stood in a general way, and he will have an idea of the thickness 
of this film which prevents wear of the rubbing surfaces. In short 
he will have a pretty good idea of the direction in which his efforts 
should lead, and that is more than can be said for many older engi- 
neers. I feel that it is unwise at this time to give the undergradu- 
ate much on boundary lubrication. Unless the discussion of that 
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subject should be quite extensive false impressions can easily be 


given. 

In the work given to graduate students we have much greater 
latitude. To begin with, the students themselves are a selected 
group with better mental equipment than the average undergrad- 
uate. They are provided with the necessary mathematical, physi- 
eal and chemical tools, and are more mature. They are much 
better able to weigh evidence and appraise scientific and pseudo- 
scientific investigations. They are ready to undertake a really 
thorough study of the subject of lubrication. 

In the graduate course, as in the undergraduate, the study of 
the hydrodynamical theory should form the backbone of the work. 
In the advanced work, however, the mathematical basis for the 
charts can be gone into thoroughly.. In fact it is quite desirable 
for the students to plot a few of the curves, just to see how the 
charts are made. If an integraph is available about 90 per cent 
of the labor of integrating the differential curves can be elimi- 
nated, and more accurate results can be secured than is likely if 
the integration is carried on by means of a planimeter. 

Unfortunately there is, so far as I am aware, no satisfactory text- 
book on the subject of lubrication. There are reference books, trea- 
tises, handbooks, dissertations, and almost any other classification of 
writing upon the subject, but no text written for students who 
know nothing about the subject, but who have the desire and abil- 
ity to learn. We have excellent texts on all the other divisions 
of machine design subjects, from drawing and lettering to torsional 
vibrations and balancing. These occur in great abundance and 
variety, and each serves well its own group of students. No one 
has yet written a textbook on lubrication, in which a full series 
of lessons can be assigned; a text that starts at the beginning, 
covers the principal items, and does so in language that is at once 
simple, authoritative and interesting, and, with it all, short enough 
to be covered in from forty to ninety assignments of reasonable 
length. 

Lacking a satisfactory text we must fall back on the old re- 
liable lecture system, and reinforce that by assigned readings in 
the various scientific papers presented from time to time before 
learned societies. This method entails a great deal of work on 
the part of the instructor, who must read widely before he can 
make a proper selection of assigned readings. It also lays a con- 
siderable task on the student, for the papers are not written for 
him, but rather for men who are thoroughly familiar with the 
subject. The student will often find himself in the condition of 
the mathematician who complained of the brevity of LaPlace’s 
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work. He said ‘‘When LaPlace says ‘hence it is obvious’ I know 
I am in for a week’s hard work.”’ . 

The lecture method of teaching is not an unmitigated evil. It 
possesses the great advantage of flexibility, and this is extremely 
valuable when dealing with a subject which is developing rapidly, 
The opinions and facts offered in a textbook are at least three to 
five years old. Those in a lecture may be as recent as a month, 
The subject taught by lecture is, therefore, much more likely to be 
abreast of the times than it would be with textbook instruction. 

So far I have not mentioned the part, if any, that research 
should play in teaching lubrication. I feel strongly that research 
is a most valuable and essential adjunct to the recitation and lee- 
ture work of the graduate student. I do not believe the under- 
graduate has enough time to devote to research to make it of much 
value to him. The great value in research lies not in the additions 
made to the world’s store of knowledge, but in the close, intensive 
study of the known laws in order to explain and interpret the un- 
expected phenomena that always appear. This forces the research 
worker to obtain a grasp and understanding of the allied and con- 
tiguous fields, and gives him a clear, logical and sound picture of 
their relation to his own. It requires him to lay hold of the sub- 
stance as well as of the form of principles with which he is deal- 
ing. He must see clearly, where before he had, in the words of 
St. Paul, ‘‘seen through a glass darkly.’’ Research also performs 
the very valuable service of giving impetus to the student’s volun- 
tary study and sharpening his interest in the subject. 

Now let us see where all this discussion has brought us. I 
think we can say that the subject of lubrication merits the serious 
attention of mechanical engineering departments, because of its 
importance to the operation of all kinds of machinery. Its con- 
sideration is logically a part of the domain of machine design. 
That division should assume the responsibility for such instruction 
as is offered, and should blend it into the larger subject of the de- 
sign of machines. 

Undergraduate work can be made a portion of the basic course 
in machine design offered to juniors and seniors. The basic con- 
cepts and the use of charts in bearing design can be given at this 
time, but the difficult mathematical derivations of these charts and 
the controversial subject of boundary lubrication should be omitted. 

Research is not desirable or feasible for the undergraduate. 

A complete course of from three to six semester credits should 
be offered in the graduate school. This can, and should, cover the 
classical hydrodynamical theory, the derivation and use of the 
charts based on it, and as comprehensive a presentation of the 
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phenomena of boundary lubrication as the time available will per- 
mit. Great care should be taken, however, to keep before the 
students the application of all of this knowledge to the design and 
operation of machines. The work must never be permitted to be- 
come merely mathematics and physics. It must always be engi- 
neering, and to be engineering it must indicate the practical ap- 
plication to actual machines. 

Lubrication offers an almost ideal field for the research worker 
because there are several large problems which may be split into 
many smaller ones, all of which are interesting. A major prob- 
lem can be attacked in detail by many students, and thus compara- 
tively rapid advances can be made. 

In most cases the apparatus is neither very complicated nor 
expensive, and can largely be made by the worker. It thus con- 
fers the dual blessings of developing the mind and training the 
hand. 

Lubrication is a fine subject for study. May it be accorded the 
place and prominence to which it is entitled. 


DIscussION 


L. M. Tichvinsky, Westinghouse E. & M. Co.: In 1886 the 
hydrodynamical theory of lubrication was first advanced by Pe- 
troff and Osborne Reynolds. Petroff was an artillery general pos- 
sessing excellent mathematical ability, while Osborne Reynolds was 
a renowned scientist of world reputation. 

It is evident that at that time, over fifty years ago, the existing 
machinery hardly warranted, we believe, the use of a complicated 
theory which, as a matter of fact, was not yet simplified in order 
to be used by design engineers. 

One of the first experiments to verify the hydrodynamical theory 
was made in 1905 by Mr. Kingsbury * when a 15” diameter bear- 
ing lightly loaded rotated at 300 r.p.m. At that time such bearing 
performance was new and experimental support of the results ob- 
tained using the hydrodynamical theory was necessary. 

At the present time the engineer is confronted with the prob- 
lem of bearings which are heavily loaded, rotate very fast, and con- 
sequently absorb considerable energy. Such successful and safe 
performance is effected only on account of the thorough knowledge 
of the mechanism of lubrication. Modern engineering places con- 
tinually new problems in the hands of designers, who, without 
adequate theoretical preparation, could not successfully build one 
of the most important elements of any rotating machine: the bear- 


* A. Kingsbury, ‘‘Tests of Large Shaft Bearings,’’ the Electric Journal, 
Vol. III, p. 464, 1906. 
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ing, by itself a remarkable machine in which a load of millions 
of pounds is carried safely on a thin film of fluid. The theory 
explains how this is possible and engineers use it for sound and 
rational design. 

The theory of lubrication is now an important item in the course 
of any engineering school since it helps to understand the funda- 
mentals of all types of friction, as well as the complicated mecha- 
nism of wear. 

It seems to the writer that the paper by Professor Bradford 
gives all reasons and indications of the importance of this branch 
of engineering which was not vital at all a generation ago. 


G. B. Karelitz, Columbia University: There is very little that 
can be added to Professor Bradford’s remarks on ‘‘ Teaching Lubri- 
eation.’’ He covers the ground very well and I thoroughly sub- 
scribe to his analysis of the possibilities in organizing the teaching 
of the subject. 

In fact, the course on Lubrication which is being given at Colum- 
bia University follows exactly the lines laid down by the author. 
We have a very short review of the hydrodynamics of perfect lubri- 
cation in the course on the mechanics of machinery. The informa- 
tion there given is just sufficient for the student to understand what 
is going on in a simple power bearing. 

The chapter on Bearings in Stodola’s ‘‘Steam Turbines,’’ with 
a few additional papers, is used as a reference for this part of the 
course. 

An elective course in lubrication for senior students is later 
given to cover the whole field, not only of perfect lubrication but 
also boundary lubrication, bearing metals, roller bearings, ete. 

A large number of references in current literature and a num- 
ber of problems are used as assignments in that course. We, how- 
ever, do not do any research work in the subject unless some of the 
students choose a thesis for their degree in this field. This happens 
rather rarely, due to the fact that setting up a test in this field takes 
much effort, and is difficult. 

I realize that other institutions where the mechanical labora- 
tories are better provided for experimental work than is the case 
at Columbia, might very well conduct researches in the field with 
benefit to the students and to the art. 


Arthur E. Norton, Harvard University: The need for a better 
understanding by engineers of the fundamentals of lubrication 
came forcibly to my own attention about T2 years ago when I was 
asked to serve as adviser to a group of industries on problems of 
lubrication with special reference to the maintenance of their bear- 
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ings. My contacts were with the plant engineers in charge of mil- 
lions of dollars worth of machines and responsible not only for their 
proper functioning, with minimum annual expense, but also for the 
decision as to types of machines and types of lubricants to be 
purchased. 

I was impressed with the uncertainty of these engineers con- 
cerning the fundamental principles of lubrication, but also by their 
intense desire to find out those principles as an offset to the sales 
talk of overzealous salesmen. Hitherto I had regarded the subject 
as a highly specialized field of design which could not be taught suc- 
cessfully in school. But in trying to solve the everyday problems 
of these plant engineers I was always forced to go back to the funda- 
mentals as a true guide. 

As a result of this experience I introduced into the wndergrad- 
uate course in machine design practically the same topics as recom- 
mended by Professor Bradford for undergraduates. However, one 
important phase he did not mention. I refer to the need for much 
more attention to the mechanics of shaft reactions and bearing 
forces. I believe that most lubrication troubles in machines are 
due to mistakes by the designer or purchaser in figuring out the 
magnitude and direction of the load on the bearing. In ordinary 
journal bearings the direction determines the proper location of oil 
hole; in ball bearings the magnitude is necessary to be known if 
overload is to be avoided. 

It will be urged that this is merely a matter of statics which 
should have been learned in the sophomore year, but every teacher 
knows that covering the subject in a previous course does not mean 
knowing it in the senior year. As a matter of fact, bearing prob- 
lems involve non-coplanar forces with a possibility of five or six 
unknown quantities, and very many college courses omit this type 
of problem in the earlier years. However, the extra time needed 
for discussion of problems of this sort in the senior year should not 
be charged wholly to lubrication, for the same computations are 
needed for determination of reactions to shafts as a means of com- 
puting stresses. Except for this kind of practice, which may occur 
in the junior year, I believe that undergraduate instruction in lubri- 
cation should be delayed to the senior year and should be a part of 
a course in machine design. It is my experience that senior stu- 
dents invariably regard lubrication as a pleasant diversion after the 
long and sometimes tedious study of stress and strain. I find that 
the little model of a Kingsbury thrust bearing running with air as a 
lubricant serves as a very exciting introduction to the whole subject. 
Another aid is the moving picture film, several of which can be ob- 
tained from the oil companies. 








882 TEACHING LUBRICATION 


It is also possible in the senior year to present the well-known 
ZN/P diagram as a characteristic curve for journal bearings even 
though the mathematical theory is not studied in detail. By means 
of this diagram and a little explanation, the phenomenon of ‘“‘ oili- 
ness ’’ can be detected and the difference between the friction of 
mineral oils and fatty oils readily pointed out, even though the 
physical reasons for this difference may be obscure. 

As to graduate instruction, I feel sure that a course on the 
theory of lubrication is justified in a school where some member of 
the staff is willing to take the time to delve into the subject and 
organize the material. I have been giving such a course for about 
ten years and find that one semester is none too much for a study 
of the fundamentals. A full year course would be necessary if lab- 
oratory work were included. 

Lack of a suitable textbook, as Professor Bradford says, is a 
serious handicap. The two books which I have found most helpful 
are Hersey’s ‘‘Theory of Lubrication’’ and Boswall’s ‘‘Theory of 
Film Lubrication.’’ The former gives a summary of the physics 
of lubrication and the history of its development. The latter pro- 
vides a mathematical study of the action of different types of bear- 
ings. Even with these aids, I have found it necessary to work up 
my own mimeographed notes with charts based on technical papers 
by Boswall, Kingsbury, Howarth, Michell and others. 

In any such course the fundamental aspects of ball, roller and 
needle bearings should be included together with a comparison of 
these bearings with ordinary journal bearings in order that engi- 
neers may be better prepared to make choices between these dif- 
ferent types. 

Any graduate course should aim not only to prepare engineers 
for advancing the science and art of lubrication but also to give 
these men a unified knowledge of materials. If properly taught, 
the subject of lubrication can be allied with the study of elasticity 
and plasticity, especially with the latter since the rate of shear is 
an important feature of both liquids and plastic materials. 


James I, Clower, Virginia Poly. Inst.: This paper gives us many 
good and sound reasons why lubrication should be included in our 
technical curricula. It is my-hope that engineering deans will heed 
his plea and make it possible to devote more time to this important 
subject than is now generally possible. 

I believe that-virtually all of us here will agree with Professor 
Bradford’s conclusion that lubrication is sufficiently important 
to warrant its being taught. For the benefit of the doubting 
Thomases, however, I should like to point out that everything moves, 
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that nothing is stationary, and that the vast majority of things 
move on lubricating films. Setting aside graphite, glycerine, water, 
and perhaps a few other substances, the statement that the world 
moves on oil is not the least exaggerated. I am therefore in full 
accord with Professor Bradford that lubrication should be taught. 
I find myself, however, differing some with him as to the content of 
a lubrication course. I can perhaps express my views on this phase 
of the subject best by discussing briefly the two lubrication courses 
I have been teaching at V. P. I. for seven years. 

Industrial Lubrication 412 is a technical optional course open 
to all senior students taking mechanical, electrical, chemical, and 
industrial engineering. It is mainly a lecture course. No textbook 
is used. It is a one quarter, three-credit course. The subjects 
covered in this course and the approximate percentages of the total 
time devoted to each subject are as follows: (a) Crude oils 5 per 
cent; (b) refining processes, 7 per cent; (c) physical and chemical 
properties of lubricating oils, 14 per cent; (d) methods and signifi- 
eance of tests, 13 per cent; (e) greases, 6 per cent; (f) laws of 
boundary and thick-film lubrication, 12 per cent; (g) lubricating 
appliances and systems, 10 per cent; (A) purifiers and purification, 
8 per cent and (i) selection, application, and recommendations of 
lubricants for steam engines, steam turbines, air compressors, re- 
frigerating compressors, and internal-combustion engines, 25 per 
cent. 

Each student in this course is required to write five comprehen- 
sive papers on some phase of lubrication. A suggested list of sub- 
jects and references is given each student at the beginning of the 
course. This list of subjects is very general and the students are 
encouraged to make their own selection. 

Lubrication Theory and Practice 522 is a graduate course for 
which Industrial Lubrication 412 is a prerequisite. Lubrication 
Theory and Practice is a three-credit course, consisting of two lec- 
tures and one laboratory period each week. In the lecture part of 
this course, a critical study is made of viscosity and its relation to 
friction; boundary and thick-film lubrication; theories of oiliness 
and seizure of bearings; and the rational design of bearings. The 
laboratory tests include: (a) the making of greases by commercial 
receipts; (b) neutralization number; (c) steam emulsion number; 
(d) Almen film breakdown; (e¢) dilution, water and sediment; and 
(f) viscosity by means of modified Ostwald viscosimeter. In this 
course, also, the students are required to prepare and present com- 
prehensive papers on various lubricating subjects. These papers 
require on the part of the student considerable library work. Al- 
though no textbook is used in this course, ‘‘Theory of Lubrica- 
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tion’’ by Hersey and ‘‘Lubricants and Lubrication’’ by Archbutt 
and Deeley are frequently referred to. Furthermore, current lubri- 
cation articles from such publications as Mechanical Engineering, 
S. A. E. Journal, Journal of Industrial Engineering Chemistry, Na- 
tional Bureau of Standards Journal of Research, ete., are reviewed 
and discussed. The students are required to purchase the current 
edition of the ‘‘A. S. T. M. Standards on Petroleum Products and 
Lubricants’’ and are urged to purchase ‘‘The Significance of Tests 
of Petroleum Products.’’ 

Both of these courses are optional, but the number of students 
expressing a desire to take them is greater than can be accepted. 
Industrial Lubrication is given during the fall quarter and two 
sections of 25 students each are taught. Lubrication Theory and 
Practice is offered during the winter quarter and is limited to 15 
students because of limited laboratory space and equipment. 

Industrial Lubrication is essentially a practical course. Since 
more engineering graduates find employment in plant operation 
than in design, and since there is a greater lack of knowledge on the 
part of engineers about the lubricants themselves and their prace- 
tical use, I feel that the emphasis should be placed on the lubricants 
themselves and their practical use rather than on, the theoretical 
design of bearings from the standpoint of lubrication. 

Very few practicing engineers really know much about lubri- 
cating oils and greases. The majority of them depend on the 
smooth, velvety touch of the service station attendant to tell them 
when they should change the oil in the crankcase of their personal 
automobile. Most of them know so little that they cannot prepare 
really intelligent oil specifications; but they often do so and fre- 
quently include absurd requirements that mean nothing except a 
higher price. They are too dependent on the advice and infor- 
mation given them by oil salesmen and lubricating engineers who 
are, naturally, often over-zealous and prejudiced in favor of their 
own products. There is a decided tendency for representatives 
of oil companies to talk in general and fantastic terms about their 
products. The engineer usually stands aghast and listens to such 
glib prattle as ‘‘heat- and wear-resisting,’’ ‘‘ double refined,’’ ‘‘heat- 
proof,’’ ‘‘wax-free,’’ ‘‘non-gumming,’’ ‘‘heat insulated,’’ ‘‘acid 
free,’’ and ad infinitum without knowing what it is all about or 
what to make of it all. 

Furthermore, only a very few engineers have any conception of 
the fundamental factors for choosing lubricants for different ma- 
chines that operate under various conditions of service. They 
know virtually nothing about the characteristics of different oils. 
This is evident by the fact that many equipment builders give free 
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with each new machine a sample of the correct oil and state that this 
oil was especially made for this particular machine and that no 
other should be used. The chances are ninety-nine to one that 
this special oil is nothing more or less than some oil company’s reg- 
ular brand that has been given a free and fancy brand name and 
the price tripled or quadrupled. 

In our course ‘‘ Lubrication Theory and Practice,’’ it is our aim 
to acquaint the student with all past and present important litera- 
ture on the subject ; to have him understand what the current lubri- 
cation problems are in the different fields; what type of research 
is being carried on by the different laboratories and why; and what 
improvements and along what lines they are most likely to be made 
in the near future. 

I can perhaps sum up my reaction to the question what should 
be taught by saying that lubricants themselves should be given the 
major portion of the time in any course. 


Author’s Closure: Professor Clower has made the point that 
the emphasis in a course on lubrication should be placed on the 
lubricant rather than on the design of the bearing, and gives as his 
reason the large number of nostrums finding their way on the mar- 
ket. I recognize this, and have called attention to it in my paper. 
The fact remains, however, that no lubricant will work well in an 
improperly designed bearing, and almost any lubricant will give 
satisfaction in one that is properly designed. By all means, call 
the students’ attention to the properties of lubricants, but do not 
make them the dominant theme. 

Professor Norton has pointed out that the determination of the 
magnitude and direction of the load on a bearing is an important 
and essential part of bearing design. I heartily agree with him 
as to its importance. I should, however, classify the determina- 
tion of bearing loads as a prerequisite to a study of the problems 
of lubrication. It belongs in the realm of mechanics. If the stu- 
dents taking up the study of lubrication do not know their mechan- 
ies well enough to obtain the bearing loads, they will, of course, 
be able to do nothing with the design of the bearing from the stand- 
point of lubrication. In that case, time will have to be taken to 
refresh their memories or to initiate them into the mysteries of 
bearing load determination. 

Professor Norton mentions that the phenomenon of ‘‘oiliness’’ 
can be detected by means of the ZN/P diagram. I used to believe 
that this could be done, but within the last two years my faith in 
the diagram as a means of detecting ‘‘oiliness’’ has been shaken. 
The trouble comes from the fact that the diagram is plotted with 
the viscosity, Z, considered constant. The fact is, Z varies with 
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pressure, and at really high pressures may have a value well over 
one hundred times that at atmospheric pressure. If the ZN/P 
curve be plotted with values of Z corresponding to the pressure 
as well as the temperature, it will be found that low values of 
ZN/P cannot be obtained with high pressures. The points which 
on the ordinary curve lie in the branch to the left of the minimum 
move over and occupy positions on the right hand portions. 

I am not prepared to say that this is the only cause of the up- 
turn of the left hand branch. It seems certain that it is a sufficient 
one. This incident serves to illustrate what I had in mind when 
I warned against treating boundary lubrication with the same cer- 
tainty with which we may treat thick film lubrication. 
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A SURVEY OF THE METHODS OF TEACHING AND OF THE 
VALUE OF UNDERGRADUATE THESIS WORK * 


By W. M. LANSFORD 


Assistant Professor, Department of Theoretical and Applied Mechanics, 
University of Illinois 


The subject of undergraduate theses is of much interest to this Society 
if one may judge by the several papers presented at the recent past meetings. 
Because of this apparent interest, the Chairman of the Committee on Applied 
Hydraulics appointed a subcommittee to make a survey of undergraduate 
thesis work and to report the findings to the Society. 

In this survey a questionnaire was sent to 139 engineering colleges. Re- 
plies were received from 102 institutions or approximately 74 per cent. 

The author wishes to acknowledge the help of the members of the sub- 
committee, Professors Switzer, Lenz and Hutchison, who assisted in composing 
the questionnaire. 

A brief summary of the results of the survey is shown in Table 1. 


TABLE 1 
SUMMARY OF REPLIES TO QUESTIONNAIRE 


Number reporting theses offered 
Number reporting no theses offered 
Number reporting no theses offered but special problems are offered 


Letters frequently accompanied the questionnaires returned, giving much 
valuable information concerning general policies in the various institutions and 
details of administration of thesis work that were not covered by the ques- 


* Presented at S. P. E. E. Civil Engineering ‘Division Conference on Ap- 
plied Hydraulics at State College, Pennsylvania, June 1939. 
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tionnaire. The course in special problems while not a thesis course is used 
by some colleges instead of thesis work, because it does not require as much 
time or expense and it is thought the student receives some of the benefits 
which may be derived from thesis work. 

Few schools have scholastié prerequisites for undergraduate thesis work 
other than senior standing and faculty approval. 

The credit for thesis work varies from 1 to 20 hours, averaging about 6 
hours, among the 50 schools offering such courses. 

Theses are required of all senior engineering students in 14 colleges, or 
approximately 30 per cent of the 50 institutions offering such courses and are 
elective in 15 of the remaining 36. In the other 21 schools various depart- 
ments of the college require their students to present theses while other de- 
partments within that college do not. Students are permitted to substitute 
thesis courses for any required course in only 3 per cent of the 50 schools but 
may substitute theses for elective courses in over 90 per cent of the 50 schools, 

The 50 colleges offering thesis work represented 5,000 senior students 
in engineering in 1937-38 and approximately 5,300 in 1938-39. The ree- 
ords show that one out of every three or four of these students took a thesis 
course. The reports of the 37 colleges offering theses in hydraulics show 63 
theses in hydraulics in 1937-38 and 74 such theses in 1938-39 or approximately 
one thesis in every 21 is a thesis in hydraulics. 

The number of theses one instructor supervised varied from one to ten, 
In many schools no allowance for thesis work was made in the teaching load of 
those instructors directing theses. However, some colleges reported that al- 
lowance was made in the teaching load of instructors directing theses on the 
credit hour basis the same as in laboratory courses. 

The faculty and administration of 22 colleges definitely encourage thesis 
work. Two colleges are removing the requirement for all seniors to take 
theses in 1939-40, and one other in 1941-42. Another school which had not 
previously offered theses intended to offer such work next year, 1939-40. A 
lack of sufficient funds to carry out thesis work was reported by 16 colleges 
and this fact was mentioned by several schools as the chief reason why thesis 
courses were removed from the list of courses required of all senior engineer- 
ing students. Seventeen of the 50 schools offering theses reported that this 
type of work was not retarded at their institution by lack of finances. 

Nearly all the questionnaires reported that the faculty looked on thesis 
work mainly as a means to develop initiative and resourcefulness on the part 
of the student working independently and not as another course for intellec- 
tual discipline. Over 75 per cent of the 50 colleges reported that a critical 
analysis or interpretation of another’s work was not a suitable thesis subject. 
However, over 80 per cent thought a design problem was a suitable subject. 
The questionnaire indicated that, in general, the problems selected for thesis 
investigations should be those whose solutions are unknown and for which the 
instructor and particularly the student are keenly interested in obtaining a 
solution. Also, usually there should be rather close contact between student 
and instructor concerning the thesis work. 

Approximately 85 per cent of all the undergraduate theses required both 
theoretical work and experimental verification. The number of theses requir- 
ing only theoretical or only experimental work was about equal, each being 
approximately 5 to 10 per cent of the total number. The time used by the 
student building apparatus, obtaining data, and writing the thesis varied a 
great deal among the 50 colleges, the average time being about 75 to 80 per 
cent spent in building apparatus and obtaining data and 20 to 25 per cent in 
writing the thesis. 
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In colleges which reported a rather large number of elective theses and 
strong faculty encouragement, considerable codperatjon was reported between 
the college and some outside agency such as industry cr public works. It is to 
be noted that colleges offering theses in many fields of study reported much ac- 
tivity in all fields. 

There is much to be said both for and against undergraduate theses, as 
evidenced in the papers previously presented to the Society, and it is realized 
that no questionnaire can give the entire picture of such work. However, this 
survey does show that many schools believe they are doing excellent thesis work 
and where the thesis is elective, if encouraged by the faculty, many students 
are glad to obtain such training and to profit by it. 

It is true that thesis instruction is expensive and that probably only a 
portion of the total number of students are capable of such work. Neverthe- 
less, the student taking a thesis, as an elective particularly, gets the training 
of selecting his problem, finding the solution and the practice of putting that 
problem and solution in shape for someone to read and understand. The 
student receives somewhat extended practice in the analysis of a problem and 
in the synthesis of the elements into which it has been resolved. In the ordi- 
nary class room the daily chore of the student is assigned to him and all he 
needs to do is keep the pace, but in thesis work he sets the pace and is re- 
sponsible for the job. 

It is apparent, from this survey, that a great deal of thesis work is given 
and it would seem that the standards of achievement must vary considerably 
among the various departments administering these courses. 

On the basis of the results of the questionnaire and of the author’s per- 
sonal experience teaching thesis courses, he is of the opinion that, 


1. Thesis work should be looked upon as a privilege and restricted to se- 
lected students. 

2. It should be considered a superior type of work for which adequate 
equipment and facilities should be made available. 

3. The achievement of thesis work should be on a higher plane than can 
be measured by a certain number of credit hours. 

4. The results of thesis work should be of real importance to engineering 
science or practice and not as a rule be a repetition of a problem whose solu- 
tion is well known. 

5. Thesis work should be a joint enterprise between instructor and stu- 
dent, in which the student’s development comes in part from close association 
with the instructor and perhaps with other members of the staff. 

6. Some allowance should be made in the teaching schedule of instructors 
who are actively carrying on thesis work. 

7. An objective test of thesis work might well be the publication of the 
thesis or a portion of it in a technical journal or the oral presentation of the 
results of the thesis before a technical group or audience. 

8. Thesis work carried out with this objective is a valuable stimulus in 
developing a faculty. 

9. Theses as considered in these remarks require the continuous promo- 
tion and encouragement by those in responsible charge of administrative and 
teaching work. 

10. If a high order of achievement in thesis work cannot be attained, it is 
doubtful if thesis work can be justified. 
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Engineering economy is that phase of engineering which pertains to the specif- 
cally advantageous use of dollars and cents in engineering works. 


EDMUND D. AYRES, The University of Wisconsin, Editor 


WHAT IS ENGINEERING ECONOMICS? 


There seems to be confusion in the minds of those interested in 
this subject as to the aims and objectives of such work and study. 

Many believe that the principal aim is to get a solution to a 
situation which at the same time is in reality a decision. Others 
desire a solution in only one segment of a situation. I do not be 
lieve that the attainment of such a solution is possible nor do I 
believe that it is a legitimate aim of a course in engineering eco- 
nomics. 

Let us look realistically at our problem. Our graduates go out 
into industry in various capacities. Sooner or later they will have 
assigned to them a project to study and to report upon. This as- 
signment is made to them by someone in authority. By virtue of 
this authority, this same person has also the authority and responsi- 
bility of making a decision. Please note that the responsibility of 
the junior engineer is not that of making a decision but of pro- 
viding sufficient information to the person in authority so that he 
ean make the decision. The decision which this person comes to 
is influenced greatly by the factual data which our junior engineer 
reports to him. Also, however, the decision is influenced greatly 
by the sum total of current events, and particularly by the environ- 
mental training, personal bias and inhibitions of the person making 
the decision. 

It seems to me, therefore, that our problem is to provide the 
student engineer with a technique which he may use in the prepara- 
tion of reports to his superior. This technique should be logical, 
orderly and systematic. The report in its various sections should 
reveal to this superior the information which he may wish to use 
in coming to a decision. Note that the decision is the result of the 
application of judgment on the part of the superior as he weighs 
the data and its relationships. 
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First of all, this writer believes that confusion exists in the mix- 
ture of what may be called the ‘‘economy”’ and financial aspects of 
a project. He believes that the separation of these view-points 
leads to clarification and understanding. He believes that the first 
step in the study of a project is to determine its economy without 
regard to the manner in which it is to be financed. In this stage 
the project lends itself to the truest comparison with other solu- 
tions or with some selected standard of reference. 

The ‘‘economy’’ analysis calls for a factual analysis of the 
monetary values implicit in the problem. Seven principal factors 
of an economy analysis are required investment, estimated income, 
estimated operating costs, net return, economic yield, unit operating 
cost at various levels of capacity or production, and unit operating 
eost plus expected return on the investment at various levels of 
capacity or production. 

Assuming that the project is found to be worth-while as a result 
of the economy study, is it advisable for other reasons? This calls 
for an intangible analysis. This is an evaluation of the facts con- 
cerning the project which it has been found impossible to express in 
concrete figures or money values. They are spoken of as intangible, 
irreducible or subjective factors. Some of these factors have to do 
with consumer, financier, government, labor, and community re- 
lations and with considerations of workmanship and even moral and 
ethical values. 

The financial analysis is the next study to be made. The total 
investment required by the project having been determined in the 
economy study, the next step is to canvass the various means of 
financing the project. Among the possible methods will be found 
financing with funds owned outright, financing with borrowed funds 
(bond issues), and methods made available by the formation of 
partnerships and corporations. 

It should be remembered in this connection that the financial 
analysis has to do with the ownership of the investment and the 
distribution of the return from income after subtracting the oper- 
ating costs to the sharers in the ownership. Therefore, money pro- 
vided by a lender is a part of the financial ownership and interest 
on these funds is simply the financier’s share of the net return. It 
should also be remembered that the repayment of the principal of a 
loan is not a financial cost but merely a shift in the ownership from 
financier to promoter. 

Lastly, in order that a decision may be made by the person as- 
signing the problem to the engineer, it is necessary to compare the 
several results obtained in the several analyses. This is best done 
by means of an invention of Professor Fish known as an ‘‘In Favor 
of Analysis.’’ This is nothing more nor less than the comparison 
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of the results obtained with some standards which have common ae- 
eeptance or which exist in the mind of the person who makes the 
decision. 

Thus it can be seen that. our problem is not that of trying to get 
decisions but that of developing sufficient data from which deei- 
sions may be drawn. It is true, however, if the student makes the 
four analyses here suggested, he can make a decision in terms of his 
limited experience, knowledge and maturity. Hence there may be 
as many different decisions as there are students in a class, all of 
which may be right when this thesis regarding decisions is kept in 
mind. 

I believe that the answer to ‘‘ What is Engineering Economics?” 
lies in the development of a technique by means of which all of the 
factors in an economic situation are surveyed and evaluated for the 
purpose of providing the necessary information for that person 
having the authority and responsibility of making the decision. 

CLARENCE E. BULLINGER, 
The Pennsylvania State College. 
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ENGLISH NOTES 


DEVOTED TO THE INTERESTS OF TEACHERS 
OF ENGLISH IN ENGINEERING SCHOOLS 


J. L. VAUGHAN, Editor, University of Virginia 


PUBLIC SPEAKING AT RENSSELAER 


By HOMER H. NUGENT 


Professor of Rhetoric, Rensselaer Polytechnic Institute 


Some seventeen years ago, in response to a demand from stu- 
dents, a course in public speaking was started at Rensselaer. No 
eredit was given, although a certificate was issued upon completion 
of the course. In spite of the fact that attendance was therefore 
optional, about forty students elected and completed the course. 

Since that time the Department of English at Rensselaer, on 
the advice of graduates and with the full encouragement of its col- 
leagues on the faculty, has expanded the work until today we de- 
vote to public speaking one-fourth of the time of the first three 
courses, and one-half of the time of the senior course. 

Out of the experimentation attendant upon such rapid expan- 
sion, two general principles seem to have emerged: (1) that ele- 
mentary courses should be adjusted to the immediate situations 
of undergraduate life; and (2) that advanced courses should be 
adapted to the situations likely to confront the student in his future 
professional practice. In either case the course should be concrete 
and practical. 

Engineering students at Rensselaer ordinarily take four courses 
in English, all of which are prescribed. Of these the first three 
—a freshman course in composition, and two reading courses, one 
based on English and one on American. Literature—are intended 
to build up proficiency in the basic techniques of expression which 
in the senior course can be applied to the problems of writing con- 
fronting the practising engineer. 

Public speaking in the freshman composition course is adapted 
naturally to the problems of the freshman—not merely those prob- 
lems growing out of the transition from school to college, but also 
those growing out of the new need for greater effectiveness in: his 
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work if the student is to meet the greater demands made upon him 
by a college curriculum. Instead therefore of asking the student 
to speak upon conditions in Europe or the state of our own nation, 
situations which have only a collateral influence on him, we assign 
speeches about the personal problems which are confronting him at 
the moment. 

Since the course involves writing a single paper of considerable 
length, the first speech generally assigned has to do with the topie 
upon which he is writing. By delaying this speech for two or 
three weeks, much of the stage fright attendant upon an initial 
speech is avoided, as the student has become so accustomed to talk- 
ing about his subject informally from his seat in the classroom, that 
the novelty of standing up before the class is offset by his familiar- 
ity with the material. 

Succeeding assignments will vary, but all of them will be of 
immediate interest and of a practical nature. In one section for 
instance, the problem attacked will be that of studying more ef- 
fectively. Two weeks before the speech is to be made, each stu- 
dent will be given an experiment to carry out. One man may be 
keeping a time chart, accounting for every hour of his day, in an 
endeavor to discover when and how he may be wasting time. A 
second man may be investigating the effect of late afternoon ath- 
letic exercise upon the quality of his evening study. A third may 
be breaking up the habitual pattern of his day in an endeavor to 
find out whether he does his best work at five in the morning or 
twelve at night. In any case attention is centered upon the ex- 
periment; consequently when he makes his speech upon the re- 
sults, he has the feeling that this is no classroom exercise, but a 
very practical problem in communicating knowledge. Inciden- 
tally, in addition to the results in learning to speak in public, an 
occasional freshman learns how to better the quality of the work 
he is doing in all of his courses. 

The reading courses based upon literature, coming normally 
in the sophomore or junior year, or both, present opportunity for 
tackling other undergraduate problems. When public speaking 
was introduced into these courses, it immediately paid for itself, 
in the sense that although a quarter of the class time was devoted 
to public speaking, none of the content of the courses was dropped. 
In the past, recognizing that one of the problems facing the under- 
graduate is to build up an elementary knowledge of those literary 
works and persons without which the individual does not feel him- 
self educated, instructors had lectured upon authors and their 
works. Under the new organization all of this work is turned over 
to the students, who dig out the material in the library and then 
present it to their fellows in a way most likely to interest them. 
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Other assignments also grow out of the students’ problems. 
Nothing, for instance, infuriates a student more than to have some- 
one read him poetry, and then tell him that either he must like it, 
or be considered sub-normal. He feels a great deal better if at the 
end of a week devoted to reading poetry, he can make a speech en- 
deavoring to tell the world in general and his classmates in par- 
ticular just why poetry is the bunk. In the process, indeed, he often 
persuades himself, or is persuaded by the speech of a classmate, 
that poetry is not so bad as he thought. 

Problems in human relations present a wide scope of topics for 
speeches. A section that has been reading Hardy’s ‘‘The Return 
of the Native,’’ for instance, may have a series of speeches point- 
ing out the successful way of entering a new community, or of meet- 
ing strangers singly. 

In the senior course, which endeavors to apply the technique 
acquired in the elementary courses, one-half of the time is devoted 
to the study of writing reports and professional correspondence ; 
the other half is given over to public speaking. Every speaking 
assignment is based upon an actual situation which may await the 
student in the practice of his profession. 

Sooner or later he will find his voice being amplified electrically. 
To prepare him for that strange sensation of hearing a voice that 
is, and at the same time is not, his own, we take him to a large hall 
and have him speak with the public address system. 

Everyone who has spoken over the radio has some recollection 
of mike fright. To prepare the student for this, every student is 
taken to the radio station, where under conditions approximating 
actual broadcasting, he delivers a short speech to which his class- 
mates listen in the next room. The instructor will teach the stu- 
dent the proper procedure at the microphone, but his classmates 
will give him the best idea of what radio does to his voice. Inci- 
dentally, in the endeavor to approximate actual broadeasting, every 
student gets a chance to try his hand as an announcer. In this 
connection, it is interesting to note that several graduates have 
gone into professional announcing; and because of the age of the 
Institute broadcasting station, it has had longer experience in an- 
nouncing than most of the big broadcasting companies. 

In practical work of an advanced nature, we have found that 
the most valuable method is dramatization. One of the immediate 
problems before our seniors is the interview regarding employ- 
ment. In one assignment, either the instructor or a student takes 
the part of the personnel man and interviews a student applying 
for a job. The various forms which this problem may take are 
worked out in detail. In one instance, the personnel man will tend 
to ramble, and it will be the specific task of the student to bring 
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him back to the purpose of the interview. In doing this tactfully 
and without giving offense, the student learns a great deal. In 
another instance, the personnel man will sit back and wait for the 
student to take the initiative. If the student is successful, the in- 
structor and the class point out the reasons. If he fails, the others 
endeavor to show him how it could have been done. 

Another assignment which has proved successful consists of 
having the class for one hour constitute a town meeting. The form 
of the problem will vary with the students. If they are studying 
to become mechanical engineers, it may be that the meeting will 
be considering the purchase of snow removal machinery. If they 
are civil engineers, it may be a water works system. In either 
case, some of the students will represent technical men who are 
trying to convince ordinary citizens, represented by the rest of the 
class. After an hour of this, a student will never have quite the 
same fear at the thought of having to convince a body of interested 
laymen of the importance of a technical proposal. 

Narrowing the problem somewhat, we change the town meeting 
to the meeting of a board of directors. In one form, the class will 
become the business council of a firm, and certain members will 
represent employees in the technical departments who will en- 
deavor to convince the board that it would be wise to buy an in- 
vention that has been submitted, or to spend more money than 
it wishes for new technical equipment. One very interesting as- 
signment provides that the class represent the board of trustees 
of the Institute and decide what shall be done with the half million 
dollars just bequeathed (merely for the purpose of the assignment, 
worse luck!) with no strings attached. 

One of the more successful assignments has to do with expert 
testimony in a court of law. Several students are given specific 
parts. One is the expert giving testimony; another is a friendly 
attorney; another is a hostile attorney; and a fourth is the judge. 
The evidence to be used will vary with the background of the stu- 
dents. A group of students in chemical engineering who have just 
completed a course in which toxicology was treated, will conduct a 
murder trial. With a group of electrical engineers, it may be a 
suit for damages involving an accident with high tension wires. 
A group of civil engineers will choose a case where the damages 
are sought because of the failure of a bridge or building. A group 
of mechanical engineers will choose a case involving a boiler ex- 
plosion. It will be noticed that the students choose the specific 
material from a course or courses recently completed. 

Working up the background for the trial is left largely to the 
students. At first instructors prepared elaborate directions, but we 
have found that because of their nearness to the material, students 
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are likely to be more skillful, and take a great deal of pleasure in 
working out the details. In addition, it gives them training in the 
use of the imagination, a training which will later stand them in 
good stead in such tasks as inventing hypotheses. 

It is not of course possible to train a student in a single assign- 
ment so that he is fully equipped to give expert testimony. He 
ean, of course, be given general hints, such as never appearing 
‘“smart,’’? or appearing to recognize a victory he has scored over a 
hostile attorney. Fortunately it is not necessary to give him com- 
plete training. It will be enough if we dramatize the situation 
sufficiently so that if in the future he comes into court, he will feel 
that this is not entirely a new and therefore a terrifying experi- 
ence. With such assurance he will have a better chance of keeping 
his head and helping his client. 

It is apparent that we put much more stress on speaking as- 
signments than on teaching the theory of public speaking. Seldom 
is a text in public speaking used in our courses. Believing that 
primarily one learns to speak by speaking, we develop what theory 
is necessary by giving the students definite and practical things to 
do. Thus a student is told to open his mouth wider when speaking ; 
and it is only when he asks why, that an explanation of pharyngeal 
resonance is given him. Incidentally he always does ask why. 

We have found that there is little need for teaching theory 
formally, if we keep a student speaking upon subjects which he 
recognizes are closely related to those problems facing him now, 
and to those which may face him when he becomes a practising 
engineer. 
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Those who personally dominate are heroes for the hour; 
those who build men are immortals. 


R. L. SWEIGERT, Georgia School of Technology, Editor 


SHOP, DRAWING, AND DESIGN COURSES FOR ENGINEERING 
STUDENTS 


By A. L. TOWNSEND 


Massachusetts Institute of Technology 


Engineering design in some form is the basic reason for the inclusion of 
drawing and the so-called shop courses in an engineering educational program. 

Why are design courses necessary? It admits of no argument to say that 
an overwhelming majority of engineering graduates are in jobs which have to 
do with some phases of machinery. The term ‘‘Machinery’’ is used here in 
its very broadest sense to include a bridge, an electric generator, an internal 
combustion engine or a rayon spinning machine, etc. Loosely speaking, the 


graduates’ activities may be subdivided something like this: 


(1) Purchase or supervising the purchase of machinery. 
(2) Install and utilize equipment or supervise this work. 
(3) Sell or distribute such equipment. 

(4) Manufacture such equipment. 

(5) Actually design such products. 


To work intelligently in any of these fields, a good knowledge of engineer- 
ing design is invaluable, and in most cases is essential. To have a good grasp 
of the fundamentals of engineering design (besides the usual basic courses of 
mathematics, physics, applied mechanics, applied electricity, ete.), it is quite 
necessary that the graduates have a good background in materials and their 
uses, the working of materials by all sorts of processes, and the limitations of 
the various shop and field tools and equipment used in materials processing. 
Besides all these, the graduate cannot design intelligently unless he knows the 
language of design and can express his ideas clearly, by picture or word. By 
picture we mean the careful use of sketches and drawings which convey the 
appropriate and correct amount of information. 

There are other important reasons why Engineering Design is essential. 
They may be roughly listed as: 


(a) To develop process of analysis. 
(b) To emphasize the wide investigation often necessary in making a design. 
(c) To show the relationship to design, of such factors as manufacturing diff- 
culties, costs, useful life, ete. 
(d) To develop logical methods of attack on comprehensive engineering prob- 
lems. 
898 
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(e) To provide an opportunity to bring together in one course and even in one 
problem most all of the basic and preliminary subjects studied in previ- 
ous courses and years. 


Many investigations have been carried on during the past ten years, by many 
agencies, relative to the destination of engineering graduates. From the Bureau 
of Labor one report shows the following distribution of mechanical engineering 


graduates: 
Design and Research 
Construction 
Operating 


The rest are scattered among teaching, sales, management, consulting, etc. 

If we may generalize upon these data, they show that the jobs held by 
a large majority of graduates require a general knowledge of Design and all 
that it implies. Other responsible agencies have undertaken similar surveys 
in Mechanical and other engineering branches with essentially the same results. 

Admitting the foregoing, next comes the problem of the so-called shop 
courses. I dislike the term shop for present-day use. Years ago most of our 
material processing laboratories were operated on the trade school idea, and 
were in every sense, shops. No attempt was made at orderly systematic meth- 
ods of instruction. A common practice was to make or build a small machine, 
for commercial sale, for the practice involved, letting the individual processes 
come as they would. In some eases this procedure continued altogether too 
long, so that shop courses as a whole were severely criticized, and justly, so 
for wasting time and equipment without producing satisfactory results. With 
these unsatisfactory conditions, it was obvious that a large number of educa- 
tional administrators were firmly convinced that all of this work could be 
given just as well, if not better, by industry, and that students needing this 
work should get it by summer employment or by going into the shop immedi- 
ately upon graduation. 

Some forty years ago, the late Professor Robert H. Smith then a young 
instructor in the Machine Shop at the Mass. Inst. of Tech. decided that the 
whole instructional scheme, as then employed, for such work was all wrong. 
He was the pioneer in this idea, in which the so-called shops should be elevated 
in dignity and placed on a par with the laboratories of Physics and Chem- 
istry and with the drafting rooms. He decided that the way to teach the 
things which should be taught, was to emphasize processes and materials to the 
almost complete elimination of the ‘‘project’’ idea. That is to say not to 
build something for the sake of building it and letting the methods and 
processes be secondary, but to reverse the idea. Professor Smith emphasized 
the limitations of the various machines at his disposal and impressed upon the 
students the relation of tool and materials to effective machinability. Upon 
these general principles, for some forty years, the laboratories not only at the 
Massachusetts Institute of Technology, but at many other schools as well, have 
operated. Of course, new ideas and new methods are constantly entering the 
scheme with the hope that we are ever improving the product; namely the 
student’s better understanding of materials processing. 

Similar comment might be made about the transformation of the foundry 
and forge shop into laboratories of cast and wrought metals with metallurgy 
receiving its proper attention. 

If we are to have laboratories of Physics and Chemistry in connection with 
lectures and recitations, we are fully justified in having mechanical processes 
laboratories placed on this level and conducted with the same amount of dig- 
nity and operated under the same philosophies. 
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The extent to which these Mechanical Processes laboratories may flourish 
in different schools depends upon many items. A few of them may be: 


(a) Space available 

(6) Equipment .available or procurable 

(c) Number of students to be handled 

(ad) Staff available 

(e) Time allottment in the course of studies, and lastly, but the most important, 
(f) Budget recognition. 


No hard and fast set of rules can be formulated, but it is generally ad- 
mitted that the most efficient use of a student’s time is by orderly, well pre- 
pared and systematic instruction under the laboratory method, something not 
always available in the commercial production shops of industry. 


One report from nearly 1,000 practicing (general) engineers shows agree- 
ment that: 


(1) Shop should be given in mechanical and electrical engineering. 

(2) Summer employment should not be substituted for shop work in college. 

(3) Knowledge of general principles is of primary importance, and skill entirely 
subordinate. 

(4) Lecture-laboratory method was preferred to any approximation of com- 
mercial products methods. 


The Armour Institute Report of 1935 under the authorship of Professor 
Finnegan is even more conclusive. A brief summary shows that a vast ma- 
jority of college deans, Armour’s own alumni, and employers in general are 
decidedly in favor of shop courses for mechanical and electrical engineering 


students to be given in the schools’ own shops. A fair majority express the same 
opinion for chemical engineers. For civil engineering, the trend is definitely no, 

Now for the third item under discussion, namely drawing. Engineering 
drawing is the language of the engineer. All engineering work begins and 
ends on the drafting board. Anyway, all engineering work at some stage of 
its career is prosecuted on the drafting table. It is, therefore, important that 
all engineering students have a basic knowledge of the principles of engi- 
neering presentation by drawings. If proper emphasis is placed upon this 
subject, and is handled in the correct manner, the student acquires a knowledge 
and facility which will be a part of his nature equal to, if not of higher qual- 
ity and value, than his spoken and written word. He will be able to increase 
his ability and facility so that as he progresses with his more advanced engi- 
neering work he makes neat and orderly sketches and drawings, in keeping with 
the accepted practice, and does so without conscious effort. Not only should 
this be emphasized in his drawing. courses, but should be insisted upon by 
instructors in all other departments and subjects. 

There is another argument in favor of well organized and presented draw- 
ing courses. In most schools, these courses are given in the first year, and in 
many cases extending to the second year. This work is often the student’s 
first contact with engineering terms and with simple engineering problems. The 
impact upon first year students of the transition from secondary schools to tech- 
nical schools is heavy and in many cases is overwhelming. The drawing instruc 
tor has a wonderful opportunity to ease this blow and guide the student into this 
college atmosphere and environment. Individual instruction at the drafting table 
gives unparalleled opportunity to become acquainted with the individual student, 
and learn of his background, tastes, troubles, ambitions, ete. The drawing in- 
structor can be a powerful influence in student guidance and orientation. Proper 
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instruction in the drafting room under not only competent but sympathetic 
teachers can do worlds of good toward getting the young student into the eor- 
rect frame of mind to face his other problems. This non-technical side of the 
drafting room is of equal importance and in many cases has a more lasting 
benefit. There is ample room for this extra curricula influence. 

Drafting rooms require much space and should be the best lighted and 
ventilated in a building. Equipment for shop courses is expensive to acquire 
and maintain, and also requires a lot of well-lighted space. These facts con- 
stitute the vulnerable points in the scheme of life of drawing and mechanical 
processes courses. Since the work done here is of a less spectacular nature 
and of little publicity value, budget control officers are prone to direct excess 
funds to other work leaving drawing and shops little for improvement or ex- 
pansion. To combat this arrangement, drawing and shop teachers must take 
on a new lease of life and put more enthusiasm into their work, if for no 
other reason than to impress their superiors. By this method the quality of 
work will improve and the students will receive a lasting benefit. 

There is a slowly increasing group of young brilliant mathematicians on 
our engineering faculties. This is as it should be. On the other hand, a num- 
ber of these men feel that. the differential equation is the back log of engi- 
neering education, and will eventually replace all of the intangibles acquired 
in drafting room and mechanical processes courses. Emphasizing the im- 
portance of their own mathematical background, they feel, and perhaps justly 
so, that drafting and shop courses are logical places to attack, to gain more 
time for the mathematical treatment of their own subjects. Unless these 
courses are conducted in the most efficient manner possible, we may find that 
the time allotted to these subjects will slowly but surely be compressed to ex- 
tinction. I think it is necessary for all to give the utmost attention to the 
course handling of the subject matter under discussion and that we fortify 
ourselves in fields of mechanical, electrical or general engineering against the 
attacks of the mechanical or electrical scientist. 
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DEVOTED TO THE INTERESTS OF THE 
DIVISION OF ENGINEERING DRAWING 


A. W. LEIGHTON, Editor, Tufts College 


DEVELOPMENT OF CHARACTER AND INITIATIVE IN THE 
DRAFTING ROOM 


We teachers hear the ery occasionally that engineers just out of college 
lack interest in drafting, yet drafting is that activity in which the graduate 
can most clearly codrdinate the elements of his engineering training. In the 
drafting room he can follow the processes of manufacture mentally; he can 
see his ideas shape themselves into reality; he can note the uses of various 
materials, the mechanisms by which particular motions are accomplished and 
the adjustments and compromises necessary to balance costs against perform- 
ance. He can observe the metamorphosis of an idea into a device which will 
perform its function gracefully. He can note the relation the machine bears 
to the lives of those who come in contact with it. 

Life in a drafting room is not a bare one devoted to routine. The drafts- 
man can combine his drawing skill with his intelligence to yield for himself 
a most pleasurable living. As teachers having known that life, we should be 
able to pass on to our students the realization that the drafting room is a de- 
lightful avenue towards their goals as engineers. 

The schoolroom should possess some of this spirit of creating. There are 
a variety of ways in which this may be accomplished. The instructor may il- 
lustrate with his own experiences the type of work which may be met in the 
industrial drafting room, and thereby picture quite vividly the activity and 
romance that, exists there. The most interesting intellectual pursuits are 
those which watch and assist growth, whether that growth pertain to a child, 
a flower, a building, a mathematical solution, or an idea. Note the interest in 
a student’s eyes when a teacher relates the story of an engineering problem and 
its solution. 

It is not enough, however, to paint glowing pictures of engineering suc- 
cesses; we must give the student a chance to follow through with a problem of 
his own. In my classes each semester I place in the hands of a small squad 
the job of drawing a small practical project. For example, one semester a set 
of hangers for a large polyphase slide rule was designed and then built by a 
shop class. The progress of that design yielded a final product totally differ- 
ent from the initial idea, and although it was a small project, it was alive 
with problems. To further develop interest, each student is required to make @ 
patent drawing of an object of his ‘‘own invention’’—he does not merely copy 
or revise an existing drawing. Often he will throw up his hands in despair at 
this suggestion, but a discussion of the many improvements that might be made 
in objects about him will start his mind working and his enthusiasm to mount 


902 





| THE 


college 
raduate 
In the 
he can 
various 
ed and 
erform- 
ch will 
2 bears 


drafts- 
himself 
yuld be 


s a de- 


ere are 
may il- 
in the 
ty and 
ts are 
. child, 
rest in 
7m and 


ig suc- 
lem of 
squad 
r a set 
t by a 
differ- 
3 alive 
nake & 
y copy 
air at 
» made 
mount 


THE T-SQUARE PAGE 903 


high. In the end, not a single student will fail to find an ‘‘invention’’ of his 


own. 
The student should be permitted to see the instructor at work on draw- 


ings. He will be inspired to match his teacher, line for line. Let him see 
samples of drawings made by professional draftsmen—industrial drawings are 
interesting when explained in terms of technique, presentation, and informa- 
tive value. The myth of poor eyesight and confined activity should be de- 
stroyed whenever possible, as should the idea that he cannot progress beyond 
the drafting room if he starts there. 

All in all, the student deserves an environment of optimism and interest 
which will not only give him a truer picture of the field, but will serve to 
lead him personally toward a richer, fuller life. 

F. PAULSEN, 
Mathematics—Engineering Department, 
San Mateo Junior College. 
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COLLEGE NOTES 


Lehigh University.—Loyal V. Bewley, of Pittsfield, Mass., re- 
search engineer with the General Electric Co., has been appointed 
Professor of Electrical Engineering and head of the department, 
succeeding the late Professor Stanley S. Seyfert. His appointment 
is effective September 1, 1940. 

In 1923 Mr. Bewley graduated in electrical engineering, cum 
laude, from the University of Washington, and at once entered the 
employ of the General Electric Co. He completed the ‘‘ Advanced 
Course’’ of that company, and in 1928 received the degree of Mas- 
ter of Science from Union College. He is a member of Tau Beta 
Pi, Sigma Xi, and the American Institute of Electrical Engineers. 

Not only has Mr. Bewley had a wide range of design and re- 
search experience during his 17 years with GE, but he has taught 
almost continuously in the courses for engineering graduates spon- 
sored by that company. For eight years he taught the General 
Course at Pittsfield, and also has given courses in Operational Cal- 
culus, Electromagnetic Theory, Traveling Waves, High Frequency 
Transients, ete. He is the author of the book on ‘‘Traveling Waves 
on Transmission Systems,’’ and of many papers and reports. 


The Physies Department of the University of Pittsburgh an- 
nounces the following special graduate courses to be given in the 
summer session, June 17 to July 26. 


Physics of Metals: 
Introductory Electron Theory of Metals—Lee A. DuBridge, Uni- 
versity of Rochester. 
Recent Experiments with Metals—R, P. Johnson, General Elec- 
tric Company. 
Electrical Properties of Metals—W. V. Houston, California In- 
stitute of Technology. 
Theories of the Plastic Properties of Metals—Frederick Seitz, 
University of Pennsylvania. 
X-Ray Diffraction and Structure of Matter—B. E. Warren, 
Massachusetts Institute of Technology. 
Experimental Research in X-Rays—S. 8S. Sidhu, University of 
Pittsburgh. 
Physics of Glasses: 
Structure of Glass—B. E. Warren, Massachusetts Institute of 
Technology. 
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Nuclear Physics: 
Nuclear Physics—Lee A. DuBridge, University of Rochester. 
Experimental Practice in Nuclear Physics—A. J. Allen, Uni- 
versity of Pittsburgh. 
Seminar in Nuclear Physics—Conducted by E. U. Condon, Wes- 
tinghouse Research Laboratories. 


Schedules of courses and further information regarding these 
courses may be obtained by writing to the Head of Physics Depart- 
ment, University of Pittsburgh. 





THE ENGINEERING SOCIETIES LIBRARY * 


The Engineering Societies Library has made available at cost 
not only photostats, but also microfilm copies of material contained 
in the 160,000 volumes and thousands of periodicals in its collec- 
tion. Regardless of residence, any engineer, library or company 
may order an 11 X14-inch white-on-black (negative) photostat 
print on bromide paper at 30 cents each, which charge includes ordi- 
nary postage to any part of the world. Black-on-white (positive), 
prints are supplied by copying a negative print, which makes the 
cost 30 cents additional. Microfilm copies on 35-mm. fil: are avail- 
able at a cost of four cents per exposure (usually one page), with a 
minimum charge of $1.25 per volume. 

Each photostat print contains one or two pages of the original 
article, depending on its size. Reductions to approximately one 
half or enlargements to twice the original size can be made, if de- 
sired, without any extra charge. Unless an enlargement or reduc- 
tion is specified, prints are made the same size as the original. 

For the benefit of those who can come to the library in person, 
a trained staff stands ready to assist them in their problems. De- 
spite the fact that it is the official library of national engineering 
societies, all books and periodicals are available for the free use of 
the public during regular hours. If a translation or list of ref- 
erences on any particular subject is desired, the library staff will 
prepare this at cost. For those wishing to photograph material in 
the library, the photographic coyping stand, complete with table 
and electric lights, is available for use with the visitor’s own camera. 


* The library is a joint codperative enterprise of the American Society of 
Civil Engineers, the American Institute of Mining and Metallurgical Engineers, 
the American Society of Mechanical Engineers and the American Institute of 
Electrical Engineers. 
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SECTIONS AND BRANCHES 


The Allegheny Section of the Society will hold its sixth annual 
meeting at the Carnegie Institute of Technology, Pittsburgh, 
Pennsylvania, on Friday and Saturday, October 25 and 26, 1940. 
The theme of this meeting will be ‘‘The Codrdination of Engineer- 
ing Curricula.’’ The Engineers’ Council for Professional Devel- 
opment is meeting in Pittsburgh on Thursday 24, 1940, and its mem- 
bers have been invited to attend the Allegheny Section meeting. 


Friday afternoon—The Theatre, College of Fine Arts. 

Address of Welcome by Robert E. Doherty, President, Carnegie 
Institute of Technology. 

Fundamentals of Professional Education by Elliott D. Smith, 
Master of Saybrook College, Yale University. 

The Scientifie-Technological Stem of Engineering Education by 
William E. Wickenden, President, Case School of Applied 
Science. 

The Social-Humanistie Stem of Engineering Education by Wil- 
lard E. Hotchkiss, Maurice Falk Professor of Social Rela- 
tions, Carnegie Institute of Technology. 


Discussion 
Tea, The Exhibition Room, College of Fine Arts 


Friday evening. 
Banquet, Boggs and Buhl Dining Room. 
Toastmaster: Dr. Robert E. Doherty. 
Address: People Still Reach for the Stars by Charles F. Lewis, 
Director, The Buhl Foundation. 
Inspection of the new Buhl Planetarium to be followed by a 
special performance in the Theatre of the Stars. 
Saturday morning—The Theatre, College of Fine Arts. 
Coérdination of Industry with Engineering Colleges by Walther 
Mathesius, Vice President, United States Steel Corporation. 
Coordination of Liberal Arts and Engineering Education—3-2 
Plan by William P. Tolley, President, Allegheny College. 
Coéperative Engineering Education by Douglas F. Miner, 
George Westinghouse Professor of Engineering, Carnegie In- 
stitute of Technology. 
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Discussion 


Saturday afternoon. 
Football game—Case vs. Carnegie Tech—The Stadium. 
Social hour—University Club. 

Saturday evening. 

Special performance to be given by the Drama Department of 
the Carnegie Institute of Technology, The Theatre, College 
of Fine Arts. 

J. B. RoseNnBACH, 
Secretary. 


The Michigan Section of the Society held its Fourth Annual 
Meeting at the University of Michigan beginning at 2:00 P.m. on 
Saturday, April 27. 

M. E. Coyle, General Manager of the Chevrolet Division of the 
General Motors Corporation and Vice-President of General Motors, 
delivered an address on the subject ‘‘Let Us Look At American In- 
dustry.’’ Eugene B. Elliott, State Superintendent of Public In- 
struction, followed Mr. Coyle’s address with a discussion on ‘‘ High 
School Curricula.’’ 

At the Michigan Union at 6:15 some 151 sat down to dinner. 
Later James D. Bruce, Vice-President of the University of Michi- 
gan, welcomed the members and their ladies and introduced the 
new Dean of Engineering at the University of Michigan, Ivan C. 
Crawford, formerly Dean of Engineering at the University of Kan- 
sas and who succeeds the late Henry Anderson. Dr. Crawford 
spoke on ‘‘ Modernizing the Engineering Curriculum.”’ 

Officers of the Executive Committee elected at the meeting are 
as follows : 


Chairman: Lorin G. Miller, Michigan State College. 
Vice-Chairman: Ray A. White, Grand Rapids Junior College. 
Secretary: C. C. Winn, Detroit Institute of Technology. 


Edward L. Eriksen, University of Michigan, presided at both 
the afternoon and evening sessions. 


At the annual meeting, Ohio Section, S. P. E. E. held at Fenn 
College, April 20, the following were elected officers of the Section 
for 1940-41: 


Chairman: R. C. Gowdy, University of Cincinnati. 
Vice-Chairman: E. E. Kimberly, The Ohio State University, T. C. 
Lloyd, Robbins and Myers Co., Springfield, Ohio. 
Secretary: Sada A. Harbarger, The Ohio State University. 
Sapa A. HARBARGER. 
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The eighth annual meeting of the Pacific Northwest Section 
was held April 19-20, 1940, at the Oregon State College,—attend- 
ance 69. The convention was opened with an informal dinner in 
the Memorial Union Tea Room. At the conclusion of the meal, 
President C. A. Mockmore opened the meeting by introducing Dean 
R. H. Dearborn who welcomed the delegates to Oregon State Col- 
lege. Deans Loew and Buchanan, and Professor Parker then in- 
troduced their respective delegations by having them rise. 

A report on the 1939 national meeting of the society at Penn 
State College was made by Professor E. B. Parker of W. S. C. 
This oral report covered the high lights of the convention, and the 
conduct of the national officers. 

President Mockmore appointed the Nominating Committee con- 
sisting of E. B. Parker of W. S. C., J. E. Buchanan of U. of I., and 
E. R. Wilcox of U. of W., as chairman. 

G. W. Gleeson, Head of Chemical Engineering at Oregon State 
College addressed the convention on ‘‘The Manufacture of Alumi- 
num.’’ The address was followed by two reels of sound motion 
pictures on the production and fabrication of aluminum, prepared 
by the Aluminum Company of America. The subject proved to be 
of much general interest to the group, due to the establishing of a 
refining plant at Vancouver, Washington, by the Aluminum Com- 
pany of America, to use Bonneville Power. 

J. C. Othus presided at the technical session. A. L. Miller of 
U. of W. gave an oral discussion of his paper ‘‘ A Contemplation of 
Engineering Mechanics Courses.’’ Written discussions were pre- 
sented by E. B. Moore, W.S. C., A. S. Jannson, U. of I., I. F. Water- 
man, O. S. C., and C. H. Holleman and R. T. Challender, M. S. S. 
In the absence of the Montana State College representatives their 
discussions were read by Professor C. E. Thomas of O. S. C. 

The delegates assembled in the Memorial Union Tea Room for 
luncheon which was: followed by a business session with President 
C. A. Mockmore presiding. Dean J. E. Buchanan invited the Sec- 
tion to meet at Moscow, Idaho, for their 1940 convention. The in- 
vitation was accepted by unanimous vote. The Nominating Com- 
mittee then presented the following nominations for officers for the 
coming year, who were unanimously elected : 

President: J. H. Johnson, U. of I. 

Vice-President: O. E. Osburn, W. S. C. 

Secretary-Treasurer: A. J. Davidson, U. of I. 

Attention of the convention was called to the recent death of 
one of our members, Professor Ike N. Carter of the University of 
Idaho. The secretary was instructed to write a letter of sympathy 
to his widow. 
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The afternoon was spent in small departmental groups confer- 
ences held in the laboratory buildings of the Engineering School. 
These conferences included Civil, Electrical, Chemical, and Me- 
chanical Engineering as well as one which continued the discussion 
of the teaching of Mechanics. 

The delegates gathered in the evening for an informal dinner 
at the Benton Hotel. After the meal Dean R. H. Dearborn, O. 5S. C., 
presided and introduced two engineering students of the college 
who entertained the group with music. Robert Bruns, junior in 
Electrical Engineering, played several numbers on the piano and 
Vern Satter, sophomore in Civil Engineering, sang several baritone 
solos, accompanied on the piano by Miss Iris Gray. 

Dean Dearborn then presented John E. Sloan, Cal. F. A., U. S. 
A., who gave a masterly discussion of ‘‘ America and National De- 
fense.’’ 


The annual meeting of the Rocky Mountain Section was held 
at the University of Colorado on May 4, 1940, with W. O. Birk, 
chairman, presiding, and 54 in attendance. The meeting was 
opened by words of welcome from Dean H. S. Evans and President 
R. L. Stearns. A letter was read from President O. J. Ferguson, 
in which he sent greetings to those present and expressed the re- 
gret that he was unable to attend. 

Professor Harl R. Douglas, head of the Department of Educa- 
tion at the University of Colorado, presented a paper on ‘‘Some 
Factors Related to Scholastic Success in the Study of Engineer- 
ing.’? This study was made by Professor Douglas at the Univer- 
sity of Minnesota for the Board of Admissions. A set of tests, 
designed to measure a student’s capacities rather than his specific 
knowledge, was used to supplement high school records, ancestry, 
etc., in making an early selection of those students most likely to 
succeed. The coefficients of correlation were very encouraging. 

Professor A. S. Adams, Colorado School of Mines, in his talk 
on ‘‘Entrance Requirements,’’ divided the qualifications of an en- 
tering student into three classifications. The first two which are 
objective and measurable are the individual’s capacities and his 
preparedness in specific subjects. The third which is subjective, 
is interest, which was referred to as the spark which fires capacity. 

The afternoon session consisted of a panel composed of Dean 
N. A. Christensen, Colorado State College, Dean R. D. Goodrich, 
University of Wyoming, Dean R. E. Nyswander, Denver Univer- 
sity, and Professor William Hume, University of New Mexico. 
Professor Hume was unable to attend the meeting but prepared a 
paper which was read by Professor Warren Raeder, University of 
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Colorado. The theme of this panel was ‘‘ Reconstructing the Engi- 
neering Curriculum,’’ and had for a background the recently pub- 
lished proposal of D. B. Steinman, and the report of Dean Ham- 
mond’s committee. Subsequent discussion from the floor resulted 
in the adoption of a resolution admonishing engineering instruc- 
tors so to broaden their existing courses by their own study along 
cultural lines, that the students would be inspired in this direction. 
It was generally believed that such a policy, if carried out, would 
obviate the making of any major changes in the curricula. 

The following report, submitted by the nominating committee 
was unanimously adoped : 
Denver University—Host for 1941. 
R. E. NyswANDER—Denver University—Chairman. 
CHESTER RussELL—Denver University—Secretary. 

HARLAN B. PALMER, 
Secretary. 





NECROLOGY 


Lewis VAN CARPENTER, professor of sanitary engineering in 
the New York University, died of heart disease, May 10, 1940. 
One of the leading sanitary engineers of the nation Professor Car- 
penter had been ill since last November. At that time he was di- 
recting an important and large scale investigation of land fills in 
cooperation with the New York City Department of Sanitation and 
the Works Progress Administration. 

Appointed to the staff of the, University in 1935 Professor Car- 
penter was not only active in teaching and research work but a 
leader in the development of ‘‘short schools’’ for municipal plant 
operators in sanitary engineering and allied fields. 

Born in Wheeling, West Virginia, in 1895, Professor Carpenter 
attended the University of his native state where he received the 
degrees of bachelor and master of science in civil engineering. In 
1926 he attended the University of Illinois where he was awarded 
the M.S. degree in sanitary engineering. 

Appointed to the faculty of the University of West Virginia as 
an instructor in 1923; professor of sanitary engineering in 1929 
and three years later was appointed chairman of the department of 
civil engineering, a post he held until his transfer to New York 
University. 


HENRY HutcuHinson Norris, supervisor of personnel and special 
instruction, Boston Elevated Railway, Boston, Mass., died April 14, 
1940. He was born April 26, 1873, at Philadelphia, Pa. He stud- 
ied electrical engineering at Johns Hopkins University, where he 
received in 1894 a diploma as ‘‘ proficient in electrical engineering,’’ 
no engineering degree being given there at that time, and at Cornell 
University, where he received the degree of mechanical engineer in 
1896. He was engaged in electrical work for various companies 
1890-94. In 1896 he became an instructor in electrical engineering 
at Cornell University, Ithaca, N .Y., in 1901 assistant professor, in 
1905 professor, and from 1909 to 1913 was head of the electrical 
engineering department. In 1913 he became associate editor of the 
Electric Railway Journal, McGraw-Hill Publishing Company, New 
York, N. Y., in 1921 managing editor, and in 1923 assistant to the 
president of the McGraw-Hill Company. A short time later he 
became educational advisor to the Boston Elevated Company, Bos- 
ton, Mass., continuing with the company until his death. 

Mr. Norris was Secretary of the Society for the Promotion of 
Engineering Education from 1909 to 1914; Vice-President in 
1914-15. 
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Lattice Girder Bridge. H. P. Puttpot. Longmans, Green and 
Company, New York. 1939. 223 pages. Price $2.60. 


In this text the author, Professor of Technology, Engineering 
College, Benares, India, designs a Pratt, single-track railroad bridge 
having a span of 156 feet. 

Since the work is limited to the one subject, its use as a textbook 
could not be general. But it is of definite value as a reference be- 
eause of the completeness, continuity, and clarity of the work. 
Often students and young engineers are confused when confronted 
with the problem of designing a bridge because the information he 
needs may be widely scattered. 

The book is, of course, British in style; and the specifications 
and nomenclature used are either British or Indian. It is a worth- 


while addition to the engineering library. 
M. L. RuTTER 


The Theory and Practice of Reinforced Concrete. CLARENCE W. 
DunHAM. McGraw-Hill Book Company, New York. 1939. 
529 pages. Price $4.50. 


One of the best recommendations for this book is its large and 
growing adoption in a field in which there are many good books, 
even though it has been available for only one year. 

The author has had excellent experience in reinforced concrete 
theory and practice because of his work as Civil Engineer for the 
Port of New York Authority. 

The text is made very alive to the student by its direct contact 
with actual construction work. There are a great many figures 
and illustrations taken from actual structures. These features help 
to keep the study of reinforced concrete from becoming the dry, un- 
interesting course that it too often is. 

The writer has done an excellent job of presenting the funda- 
mental material necessary for concrete design. The chapter head- 
ings will give an indication of the thoroughness of this text: Prop- 
erties and Manufacture of Concrete, Stresses in Beams due to 
Bending, Bond, Shear and Web Reinforcement in Beams, Composite 
Beams, Columns, Combined Bending and Direct Stresses, Retain- 
ing Walls, Foundations, Miscellaneous Structures, Analysis of 
Rigid Frames by the Method of Work, Arches, Analysis of Rigid 
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Frames by Moment Distribution, Building Frames, Architectural 
Considerations, Practical Details and Miscellaneous Data. 

The author states that the first six or seven chapters are intended 
for use in an elementary course in the design of reinforced concrete ; 
the rest of the text is designed especially for the benefit.of the 
practicing engineer and for use in advanced courses. It is unques- 


tionably one of the best books of its kind. 
M. L. RuTTER 


Elementary Surveying. WarrEN C. Taytor. Published by Inter- 
national Textbook Co. 236 pages. 


This is a recent effort to write a small book suited for elemen- 
tary courses in surveying and has faced the usual difficulty of books 
of this type in being limited in size and content. The author has 
made a splendid attempt to present only essentials and with but a 
few exceptions he has succeeded admirably. The most valuable 
non-essential in the text is the presentation of the historical back- 
ground of our present methods of surveying. This information is 
novel in books of this type and should prove to be of value in arous- 
ing the interest of the student. 

The essentials of surveying ; measurement of distance, direction, 
and difference in elevation are covered with a degree of thorough- 
ness consistent with the requirements of an elementary course. De- 
scriptions of the instruments used are complete and are accompanied 
by clear cuts and drawings. 

The examples of field notes that are given are well done, but 
the inclusion of still more of these would further strengthen the 
book. The weakness of the book is in the sections on calculations, 
especially in the calculation of area and the computation of level 
notes. 

Problems are included at the end of each chapter in sufficient 
number that a choice is available for class work or outside assign- 
ment. The tables at the back of the book consist of: Natural Func- 
tions, Stadia Reductions, and Geometric and Trigonometric Rela- 
tions. 

This book is in a handy pocket size so that it is easy to carry. 
It is well written in clear simple language so that it should find wide 


use in short courses in surveying. 
F. BROMILOW 


Applied Mechanics. ALFRED P. PoorMAN. McGraw-Hill Book Com- 
pany. 354 pages. 
In this latest edition of a well known text on engineering me- 
chanics, the author has revised his sequence of subject matter in 





916 BOOK REVIEWS 


order to provide better continuity. In the opinion of the reviewer, 
he has accomplished his purpose quite well. Those who have used 
the previous editions of this book will undoubtedly find the revised 
material in more logical sequence in the new edition. 

All of the coplanar force systems have been treated prior to non- 
coplanar systems. The author feels that this is justified because 
they are more easily studied in this order and the student generally 
understands coplanar systems more readily than he does the non- 
coplanar. 

Kinematics has been dealt with in one chapter instead of being 
interspersed through kinetics. The material on work, energy and 
power has also been consolidated in one chapter. 

The data of all problems have been revised and additional prob- 
lems introduced to take care of the expanding fields of engineering. 
As in previous editions answers have been given for the problems. 

Wm. T. Hooper, JR. 
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PREFACE 
Epwarp C. Exuiott, President, Purdue University 


At the annual convention of the Society for the Promotion of 
Engineering Education held in June, 1936, the Conference on Eng- 
lish proposed to the Council of the Society that a study of instruc- 
tion in English in engineering colleges be undertaken. The rea- 
sons for the recommendation were the reputed failure of instruction 
in English in the technical institutions to achieve reasonable re- 
sults and the belief that previous studies of English instruction 
had not considered adequately the special problems of technical and 
other professional students. The Council of the Society approved 
the recommendation, and the officers took steps to obtain funds 
with which to conduct the investigation. Early in 1937 the Car- 
negie Foundation for the Advancement of Learning generously 
made a grant of $2500. 

With this encouragement the Committee on English began its 
work. First, it collected facts and opinions concerning actual con- 
ditions of instruction, together with suggestions for betterment. 
Letters were received from hundreds of practicing engineers, em- 
ployers of engineering students, administrators in engineering col- 
leges, professors of engineering, heads of departments of English, 
other teachers of English, and even undergraduate engineering 
students. This material was carefully sifted and studied by the 
authors of the various chapters in this report. These chapters have 
appeared serially in the Journal of Engineering Education during 
1939 and 1940 and are now brought together in a small volume for 
the convenience of all who may be interested. 

The Committee was aware of other studies of instruction in 
English. The most important of these is The Teaching of English 
im England (1921). It shows clearly that the complaints about 
the results of English instruction in England are almost identical 
with those in this country and makes sensible proposals for im- 
provement. Conditions in England are not the same as those in 
the United States, however, and this study did not make similar 
studies in the United States superfluous. Another well-known 
study is The Teaching of College English (1934), prepared under 
the auspices of the National Council of Teachers of English. It is 
interesting and valuable, but is conservative in its attitude and has 
only a few pages regarding English in the professional colleges. 
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6 PREFACE 


There seemed clearly to be a place for the study undertaken by the 
Society for the Promotion of Engineering Education. 

The preparation of this Report would not have been possible 
without the devoted and sustained attention of the members of the 
Committee. Each has contributed generously of his time, energy, 
and thought. In particular, much credit is due Professor H. L, 
Creek, who has skilfully and industriously performed most of the 
duties belonging to the chairman. The generous hospitality of 
Chancellor John G. Bowman of the University of Pittsburgh has 
added much to the convenience and profit of the meetings of the 
Committee. As usual the Secretary of the Society, Dr. F. L. 
Bishop, has been invaluable in making arrangements for the work 
of the Committee. And Dean H. P. Hammond of the Pennsyl- 
vania State College, during whose term as President of the Society 
the investigation was undertaken, has given aid the importance of 
which only the Committee members can appreciate. 
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PART I 
CONCLUSIONS AND RECOMMENDATIONS 


By H. P. HAMMOND 


Dean, School of Engineering, Pennsylvania State College 


The substance of this report is embodied in the seven chapters 
that follow, dealing respectively with the function of the depart- 
ment of English in the school of engineering; the teaching of com- 
position, literature, and speech; the selection and training of 
teachers ; the organization of the English department and conditions 
surrounding its work; and variants on methods commonly employed 
in English instruction. Each of these chapters comprises sum- 
maries of fact and opinion. Part I summarizes these chapters and 
presents the recommendations of the committee in charge of the 
study. 

It is scarcely necessary to say that the committee disavows any 
attempt at finality in this report. Not only have the problems of 
the teaching of English engaged the attention of many of the 
leaders in engineering education for a long period, but every aspect 
of the subject will continue to require the best study that can be 
brought to bear upon it. It is our hope, rather, to contribute to 
this process of evaluation and remedy, and to present the construc- 
tive conclusions that may be drawn from the opinions of those 
who have been consulted. 


SuMMARY OF OPINIONS 


Of fundamental importance is the conviction, now held almost 
universally, that adequate training in English is vital in the col- 
legiate education of the engineer if he is to take his proper place in 
professional and public life. This was not always so, but now we 
may repeat—‘‘The battle of the place of English in engineering 
education has been fought and won.’’ We may therefore pass on 
to the problems of making literate engineers of the students who 
enter engineering colleges with all the defects of education and 
background that the secondary schools have been unable to remedy 
among the numerous and heterogeneous student populations with 
which they have to deal. 

This is indeed a monumental task, and it would not be sur- 
prising if results fell short of expectation. With all due allowance 
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for the inherent difficulties, however, a great miany thoughtful 
observers believe that better results could be and should be achieved, 
Criticisms of instruction in English have even greater force when 
they come, as many of them do, from graduates who have become 
conscious of their deficiencies. The committee believes that these 
criticisms are essentially valid and that schools of engineering, by 
and large, are not producing among their graduates the level of 
literacy properly to be expected of them. 

It is also agreed by a majority of those who expressed them- 
selves that all of the three common forms of instruction should be 
provided : composition, literature, and speech. Although it is com- 
monly believed that the level of preparation of entering students 
is such as to make drill in the elements of grammar and punctuation 
and the building up of vocabularies essential, the objectives of 
English courses should not be confined to this purpose. A major 
aim is the development of ability to arrange a process of thought in 
systematic and logical form and to express it clearly and concisely. 

It is noted, also, that there is a good deal of insistence on the 
part of graduates, and particularly of older graduates, that their 
greatest lack in ability to express themselves properly is in oral 
rather than written English. 

The committee’s inquiries brought forth fewer spontaneous com- 
ments than might have been anticipated as to the quantitative 
provisions for English in the curriculum. Although the significance 
of this might be misinterpreted, it seems reasonably clear that it is 
the quality of instruction rather than its quantity that is most 
seriously questioned. It should be noted in this connection, how- 
ever, that provisions for English are very uneven among engineer- 
ing colleges. In a considerable number of them these provisions 
should be substantially increased in order to provide adequately 
for the three types of instruction just mentioned. 

A number of correspondents raised the question of the disposi- 
tion of the time allotment for English. There is a growing belief 
that some portion at least of this time should be reserved for the 
later years of the curriculum, when the greater maturity of the 
students as well as the greater degree of spontaneous interest that 
has been observed among upper classmen will yield correspondingly 
more effective and more lasting results. 

It is also evident that courses in English are too often limited 
to a mere drill course in composition, to the neglect of the vital 
opportunities that may be realized from the study of the master- 
pieces of English literature. It is doubtless true that our writing 
habits are formed in considerable measure by what we read, just as 
we learn to speak from what we hear. 

Many voice the opinion that it is only through the active sup- 
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CHAPTER VIII: CONCLUSIONS AND RECOMMENDATIONS 9 


port and codperation of their engineer colleagues that the efforts of 
teachers of English may be made effective. With this view the 
committee is in full accord. As a corollary, it is evident that there 
exists a problem of faculty as well as of student improvement in 
English usage. Until the great body of engineering teachers are 
themselves proficient in English it is hopeless to expect students to 
continue to observe good standards after the English department 
has taught them all it can. 


_ ConpDITIONS FAVORABLE TO Goop WorK IN ENGLISH 


The Teacher 


Good teachers are the sine qua non of good teaching. While 
everyone will agree with this axiomatic statement, its full sig- 
nificance in relation to the teaching of English to engineering stu- 
dents may not be so clearly evident. For one thing, the problem 
we are here considering is probably the most difficult of all those 
encountered in the school of engineering. It is not merely a matter 
of starting from zero to build up a proficiency that is difficult at 
best to establish, but in many cases of starting from below zero be- 
cause it is necessary to eradicate deeply ingrained faults, inculeated 
in home and community backgrounds. Moreover, it is necessary 
to deal with students whose interests are pretty firmly fixed on 
definite vocational aims to which, as they conceive them, the rela- 
tionship of English is not evident. Furthermore, the teacher of 
English is thrown on his own resources to a greater degree than are 
most of his colleagues in science or engineering. By the nature of 
his work, the textbook—that safe support of mediocre teaching— 
is but an incidental aid to his work rather than its essential basis. 
Because of the relatively high degree of personal relationship. that 
should always obtain, and often does, he must possess unusually 
high qualities of leadership as well as of ability to interest and to 
inspire his students. In a word (an old-fashioned and often mis- 
understood and abused one), the teaching of English is to a great 
extent a matter of pedagogy; and great pedagogues are rare in the 
land! 

The quality of a teaching staff depends directly, of course, upon 
the care and skill with which it is chosen. We would say, therefore, 
and with some emphasis, that the college administrator who com- 
plains of the work of his English staff might, in many cases, look to 
hims :lf in the first instance as the one responsible for its selection 
and for the conditions under which it works. On the other hand in 
no other field of instruction is it more difficult to choose young 
teachers who may be expected to develop the special qualities that 
the nature of their work requires. 
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Many of the criteria of selection that serve usefully in other 
fields are not equally helpful in selecting teachers of English. The 
Ph.D. degree, for example, which is so often insisted upon in liberal 
arts faculties, by no means insures that its holder is competent to 
teach composition to sections of engineers. Success in that work 
depends on ability to judge accurately and to deal astutely with 
students whose major interests lie elsewhere fully as much as it 
depends on scholarly attainment in advanced phases of English 
literature, important as that may be in other situations. Difficul- 
ties of attracting good men are due in large measure, also, to the 
fact that the position offered is often limited to the teaching of 
elementary courses in composition and provides little or no op- 
portunity for the satisfaction of those professional ambitions that 
are likely to have been developed by advanced specialized study in 
the graduate school. 

This limitation to the teaching of English in engineering schools 
is, indeed, a matter of major concern, for unless means can be 
found to accord the teacher recognition commensurate with the im- 
portance of his professional work, strong staffs cannot be held 
together even if they can be once assembled. To this we would 
add that compensation of teachers of English should be on the same 
scale as that of teachers of engineering of comparable faculty rank, 
and there should be about the same distribution by ranks as obtains 
in other divisions of the faculty. In the long run, a staff is likely 
to be no better, in comparison with other staffs, than its rate of 
compensation is in comparison with theirs. It is unfortunate that 
in many instances the pressure to secure competent men for spe- 
cialized engineering teaching has obscured the equally vital neces- 
sity of securing good men for English. In each English staff there 
should be at least one really first-class man whose leadership will 
raise the level of the entire group, whose views will be respected by 
his engineering colleagues, and whose qualifications will tend to set 
the standard when new men are chosen. Such a man should be 
compensated at the maximum rate which the school affords. 

According to the evidence and opinions supplied by correspond- 
ents, the particular type of educational program that teachers of 
English have followed in preparing for their careers is not so im- 
portant as is sometimes asserted. There are too many instances 
of strong staffs comprising individuals having various educational 
backgrounds, to support the idea that teachers of English to engi- 
neers must have received any one kind of preparatory training. 
This applies in particular to the contention that such teachers 
should be engineering graduates. True, they should have acquired 
an understanding of and a sympathetic attitude toward engineering 
students and they should have such a general conception and ap- 
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preciation of the world of science and technology as any broadly 
educated man should have. What is required is good teachers; 
everything else is secondary. If those who teach engineers are 
really good teachers, they will soon develop the points of view and 
the attitudes that will make for success with their particular stu- 
dent groups. 

There is, however, one very important point concerning the 
preparation of teachers of English that must be raised: the neglect 
that prevails in graduate schools of systematic preparation of 
their students for the teaching of composition. Many who pursue 
advanced courses in English are destined to make the teaching of 
composition an important part of their future careers, and some of 
them will make it their life work. Yet neither graduate schools 
of liberal arts nor graduate schools of education make preparation 
for such work an element of any significance in their programs. 
This is a lack that deserves widespread attention. 

Finally, it is essential that teachers of English should not be 
required to carry unreasonable teaching schedules, either in number 
of class hours or in number of students. Teaching loads should be 
such that ample provision may be made outside of class periods for 
conferences with individual students. We are convinced that there 
should be a reversal in the allotment of time for class work and for 
conference work respectively, for the latter is by far the more 
effective teaching procedure. It is not only more effective in train- 


ing students in the organization and presentation of thoughts; it 
is also very much more effective as a means of correcting faults in 
writing and speaking. At present the conference is usually re- 
garded as a subordinate adjunct of class recitations. We believe 
that the emphasis should be reversed. 


Objectives of Instruction in English 


To the foregoing observations concerning the teacher as a factor 
in providing conditions favorable to good instruction in English, 
we would add the necessity of setting clear objectives of the teach- 
ing program. These objectives should be formulated in terms of 
the knowledge and skills that the student is expected to achieve and 
the motivation he is to receive to further independent reading and 
study. In many instances, we feel safe in saying, the objectives of 
a program of instruction in English have been conceived of merely 
in terms of conventional courses of study to be taken and of the 
number of credits to be earned. They have not been arrived at as 
a result of a thoroughgoing analysis of the basic factors involved in 
the institution, its environment, its clientele, and the scope and 
requirements of engineering practice. Such an analysis is needed, 
not only in setting curriculum allowances—which should, of course, 
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be adequate—but also in setting the specific objectives of each 
course and of the program as a whole in its relationship to the rest 
of the curriculum. We would emphasize that work in English 
should be planned as a program leading to specific objectives and 
adapted to the needs, interests, and abilities of students. It should 
be formulated just as the major sequences of courses in engineering 
are planned, rather than as a mere group of courses of traditional 
content arranged in a series based upon an assumption—largely 
unwarranted—of specified ‘‘prerequisites.’’ 


Codperation of the Engineering Faculty 


For good results in English, it cannot be said too often that the 
active support and codperation of the engineering staffs are indis- 
pensable. This is something more than a general endorsement of 
English by engineering teachers; it requires their insistence at all 
times that their students shall continue without backsliding to write 
and speak according to the standards which the English staffs have 
established. The price for keeping students up to a given level of 
achievement ‘in any field of study, and especially in English, where 
former habits are so likely to crop out at any time, is eternal 
vigilance. The English staff which deals with the student for a 
relatively small fraction of the time cannot do this; it is a duty 
that the entire engineering staff must assume. It is not enough to 
examine written work for grammar, spelling, and punctuation, al- 
though this is certainly important; the student should be shown 
how he might have organized his thoughts more logically and ex- 
pressed them more clearly and concisely. In other words, the 
teacher of engineering should continue to teach the student the 
fundamental processes of thought and expression. These are vital 
to success in any engineering course, and are just as much a part of 
it as they are of courses in English. The teacher of engineering 
cannot escape this responsibility; it is as much a part of his work 
as it is to see that the student learns to think logically on scientific 
matters by deriving formulas; both are forms of training in proe- 
esses of clear, logical thinking and of expressing the results of such 
thinking, one being in words and the other in symbols. Sloppiness 
in either of these is indicative of sloppiness in the other ; and tolerat- 
ing sloppiness in either is indicative of low teaching standards. 

Finally, in order to establish and maintain good work in Eng- 
lish the effective support of the college administration is necessary 
at all times. In the situation surrounding instruction in English 
nothing is more necessary to the maintenance of morale than is the 
knowledge that the administrative officers and department heads 
are giving the English staff their support and codperation, that 
they are ready to consult with their colleagues in English, and that 
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they consider English a thoroughly integrated part of the pro- 
gram of engineering education. Administrative support means 
also willingness to provide the necessary accessories of English in- 
struction in the same measure that laboratories are provided as 
accessories in engineering. 


DEVELOPMENT OF TEACHERS 


In addition to the maintenance of favorable surrounding cir- 
cumstances, we believe that the cause of English instruction in our 
schools of engineering will be promoted by experimentation, just 
as engineering education at large has benefited by the trial of 
variants on conventional methods. An inquiry as to such experi- 
ments, made as a part of this committee’s work, has disclosed a 
number of examples of the adoption of departures from conven- 
tional procedures. <A chapter of this report describes several of 
these. Most of them are concerned with types of courses or unique 
methods of instruction, in other words with the work of the teacher ; 
none deals specifically with the other phase of the problem—the de- 
velopment of the teacher himself. ; 

Herein, we feel, lies a great need and opportunity. We believe 
that the time is ripe for the inauguration of specific means for de- 
veloping teachers of English both on an institutional and on a re- 
gional or national basis. To that end we advocate the trial es- 
tablishment in a few representative institutions of definite plans, 
under carefully controlled conditions, for the study of teaching 
procedures by groups of younger teachers under the guidance of 
skilled and inspiring older members of the staff. Study should 
be devoted to course content and teaching methods with a view to 
the development of improved techniques. Arrangements might be 
made for these younger teachers to observe and study the methods 
of their more experienced colleagues ; and their own methods might, 
in turn, be observed and criticized in an organized program of 
practice teaching. When possible, this procedure might be ac- 
companied by concurrent and related study in a neighboring uni- 
versity having versatile and inspiring teachers of English whose 
courses could be pursued and whose methods could be observed. 
Such a plan, requiring a lightening of teaching schedules during 
the period of the experiment, would entail an increased budget 
allotment for English. 

If this plan could be given a trial under the general supervision 
of a central agency, such as a committee of the Society for the Pro- 
motion of Engineering Education, it could be codrdinated and 
observed systematically and the results made known from time to 
time as the work progressed. 
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A second possibility is the selection of some one institution, or 
possibly even two or three, which would establish, for a trial period 
and with financial aid, centers for the training and development 
of a carefully selected group of younger teachers from other insti- 
tutions under the leadership and the instruction of a member or 
members of the staff of the host institution. Fortunately there are 
institutions which have the prime requisites of this plan—a single 
man, or a staff, with the capacity and the qualities of leadership 
needed for its success. This plan, also, might be undertaken under 
some form of general sponsorship so that it could be looked upon 
as the undertaking of the fraternity of engineering education at 
large, with the advantages of general interest which would thus 
accrue to it. 

CoNCLUSION 


In concluding this report our committee would affirm as a basic 
conception of work in English, whether for engineers or for other 
groups, that the portion of the experience of the individual in his 
effort to achieve requisite ability in the art of expression which is 
encompassed by the period of study in college, is but one part—a 
very important one, it is true—of his total program of develop- 
ment. And it should be so considered and evaluated. The college 
portion of this program begins at a level determined by home and 
community backgrounds and by previous schooling. Starting from 
this level it leads the student to some more or less advanced stage 
of his development. If it is properly conceived and executed, it 
relates that stage to his immediate future and to his more remote 
future as well, to the vocational field he will enter, and to the 
position in society at large that he will achieve, neglecting no one 
of these aims at the expense of the others. Of basic importance, 
his period of college training in English should motivate him to 
continued study and development, not only in the arts of written 
and oral expression but also in other fields of cultural interest 
that are related to the study and use of the mother tongue. Tle 
should be given such a view of all that is preserved in the writings 
of our greatest creative minds that he will have the incentive to 
explore them for himself and thus to enrich his entire life. Of all 
the members of the faculty of the engineering school, it is the 
teacher of English who has the unique opportunity thus to direct 
the student toward this phase of his future development. It is 
also, without doubt, his greatest responsibility. 
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PART II 
MATERIALS AND COMMENTS 


INTRODUCTORY NOTE 


By KARL T. COMPTON * 


President of the Massachusetts Institute of Technology 


The teaching of English in engineering colleges presents educa- 
tional problems of exceptional interest. On the one hand, engi- 
neering students are primarily interested in quite different subjects 
and are inclined to view the study of English as a ‘‘chore’’ which 
interrupts their more important activities. On the other hand, 
they feel its importance so acutely, after they have had experience 
in their careers, that they almost universally wish they had obtained 
better training in the arts of written and oral expression while in 
college. Also there is no question but that engineering educators 
are becoming conscious of a need for more attention to the develop- 
ment of cultural -interests and social attitudes in their students—a 
program in which the department of English has a strategic 
opportunity. 

Perhaps it is the stimulus afforded by such problems which has, 
in many engineering colleges, led to exceptional energy, originality 
and skill in English instruction. Yet there is need for improve- 
ment all along the line, from the most to the least successful of 
our English departments, and there is decided interest in a critical 
study of objectives, methods and results of instruction. 


I 


THE FUNCTION OF THE DEPARTMENT OF ENGLISH 
IN THE SCHOOL OF ENGINEERING 


By H. P. HAMMOND 


Underlying any discussion of the place and function of-the de- 
partment of English in the school of engineering there should be 
recognized and accepted one basic idea: the responsibility for the 

*Dr. Compton was the President of the Society for the Promotion of 


Engineering Education when the publication of the report was begun. This 
‘Introductory Note’’ is part of President Compton’s ‘‘ Preface.’’ 
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development in students of the habit of correct expression does not 
rest on the department of English alone. Every department and 
every teacher of the school of engineering should be concerned all 
the time. What is to be developed is the habit of correct expres- 
sion ; but the formation of the ‘habit is not to be accomplished only 
by regular formal instruction, however excellent. It requires con- 
stant effort and perpetual vigilance. From many students deeply 
ingrained habits of speech and modes of thought that have been 
forming since early childhood must be eradicated. Even for stu- 
dents relatively susceptible to learning by absorption from examples 
this takes a great deal of time, and they must be continuously ex- 
posed to the right sort of examples. Conscious and persistent 
effort is needed. 

All educators must assume their shares of this responsibility. 
Nothing is to be gained by censuring the high schools for the faults 
in English of students entering college. For that matter the col- 
lege may not do its job as well as the high school. Habits of writing 
and of speech, it has been said, are formed before the age of thir- 
teen; and it would seem clear that wrong habits acquired in early 
youth cannot be eradicated in high school alone. The college must 
do its part. Moreover, the problem concerns every teacher of an 
engineering subject just as directly as it does the teachers of 
English. 

As for the department of English itself, in engineering educa- 
tion at least it has four major functions: 

First, it is responsible for training students to write and to 
speak correctly and with facility. To that end there must usually 
be included in the college courses drill in grammar and in punc- 
tuation; and the training must include spoken as well as written 
English. 

The second function arises from the nature of the engineering 
curriculum, in which there usually devolves upon the department 
of English the fostering of the liberal or cultural phases of a 
student’s education. For that, in the opinion of many, the chief 
medium is the reading and study of literature, which therefore 
should form a part of every college curriculum. This applies to 
the engineering school fully as much as to any other division of 
higher education, although from the limitations of their profes- 
sional program engineers cannot undertake as extensive work in 
literature as can students who have specialized interests in it. The 
study of literature in the engineering curriculum should be intro- 
ductory. It should be a soundly conceived introduction to the 
systematic reading of good literature and thereby foster in the stu- 
dent a desire for such reading with results that may continue 
throughout his life. By the examples which it presents it should 
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aid the development of his ability to read and to speak correctly. 
In this development the importance of work in literature is not 
realized perhaps as widely as it might be. Most of us, if we trace 
the sources of our methods and style in writing, will find them 
probably in what we have read, just as we should find our habits 
of speech formed largely by what we have heard. 

The third function of the department of English is to act as a 
‘‘service’’ department for the other departments of the school of 
engineering; upon request, to assist faculty and students alike in 
the constructive criticism of their written work; to prevent lapse 
into former bad habits of students who have passed their required 
English courses; and to aid those who wish assistance in the prep- 
aration of speeches. This function implies close and well planned 
codrdination with other departments. English departments, how- 
ever, are usually more than willing to codperate; and examples are 
to be found of very effective codrdination. 

Equally important, although more specialized, is the fourth 
function: that of rendering service by diagnosing the particular 
difficulties of students and by prescribing remedies. Speech defects 
and faulty methods of reading require such treatment; and service 
is now being rendered in a large number of cases to students whose 
scholastic difficulties are attributable chiefly to their inability to 
read textual matter correctly. 

To these positive statements of function there may be added a 
negative: a disclaimer that it is the function of the department of 
English to train students in the writing of technical reports. 
That, it seems clearly, is the duty of each engineering depart- 
ment. The organization and forms of expression in such reports, 
as well as their technical subject matter, are its responsibility. 
They are part of the obligation which engineering teachers should 
assume of developing in their students powers of expression. This 
statement does not imply, of course, that excellent results may not 
often attend the codperation of the department of English with the 
departments of engineering in the criticism of these reports as to 
details of usage. In many institutions, moreover, departments of 
English offer courses in technical writing and business correspond- 
ence that supplement effectively the training in the preparation of 
reports and other specialized writing done in connection with 
courses in engineering. 

The statements which have just been made are all derived from 
the present survey of the teaching of English in schools of engineer- 
ing. Opinions as to the various aspects of such teaching were col- 
lected from several groups—college presidents, deans, professors, 
and graduates. They were in substantial agreement as to the first 
three of the functions enumerated above. They did not, of course, 











18 THE FUNCTION OF THE DEPARTMENT OF ENGLISH 
agree on all points, and their emphasis varied ; but there was never- 
theless a considerable measure of agreement on all the previous 
statements. 

The survey also included a question as to measures that might 
be taken to improve the quality of instruction in English and to 
obtain better results. Some of the replies described very interest- 
ing and original methods. It is hoped that a number of these may 
be given trial to determine the extent of their practicability; but 
their description is not a part of the present paper. 

In the replies there occurred frequently one basic idea which 
cannot be emphasized too often: the results of instruction in Eng- 
lish depend almost completely on the quality of the staff of the 
department. That quality, in the long run, depends upon the recog- 
nition, compensation, and opportunity for satisfaction of profes- 
sional ambitions that are offered. Recognition and compensation 
are two requirements that it is possible to meet. At least it should 
be possible, for if there is any department of an engineering school 
in which the best men obtainable are required it is that of Eng- 
lish; and its best men should be accorded the same academic rank 
and title and the same compensation as similar members of other 
departments. Unfortunately this is not always the case. Un- 
fortunately also, in institutions with a university form of organiza- 
tion the English department does not always assign its abler teachers 
to instruct engineering students. The third requirement, that of 
providing an opportunity for the satisfaction of professional aims 
and ambitions, is not so easily met. But it can be, as is evidenced 
by some institutions in the quality of their English staffs and in 
their results. 

The answers to the Committee’s questionnaire were unanimous 
in placing English among the basic essentials of the engineering 
curriculum. The recognition, therefore, of the position of English 
in engineering education is no longer a problem. Engineers in 
practice and teachers of engineering alike agree that the ability to 
write and speak properly is a prime requisite for an engineer. 
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II 


ENGLISH COMPOSITION IN COLLEGES OF 
ENGINEERING 


By GEORGE SUMMEY, Jr. 


Head of the Department of English in the Agricultural and Mechanical 
College of Texas 


In the preparation of this chapter the writer has examined a 
mass of material received by the Committee on English from de- 
partments of English, presidents and deans, instructors, engineer- a 
ing graduates, and employers, in answer to the committee’s ques- Me 
tions concerning content and methods of instruction, successful or ae 
unsuccessful experiments, attempts to stimulate interest in English é 
on the part of engineering students, results desired, and results 
achieved. 

As the committee has not conducted a factual survey, the ma- 
terial cannot be reduced to statistical statement, because the ques- 
tions gave much room for varieties of opinions, emphasis, or factual 
statement. For these reasons the writer of this chapter cannot 
hope to count authorities for and against every proposition that 
must be mentioned, or couple a warranted solution with every prob- 
lem the survey has raised. Perhaps the best one can hope to do is 
to set forth some of the problems we have to face. 


THE RULING PURPOSE IN FRESHMAN ENGLISH COMPOSITION 


The well known report by Professor Oscar J. Campbell entitled 
The Teaching of English Composition (1934) outlined as follows 
two rival theories of the function of freshman English composition : 


(a) Mechanical skill—‘competence in ‘spelling, punctuation, 
paragraphing, logical and clear transition, and accuracy e 
and variety in sentence structure’—the very qualities . . 
which should be expected of entering freshmen.’’ (Italics 
not in the original.) 

(b) Training in thinking. Those who hold this theory em- 
phasize the necessity of emphasizing material rather than 
words, of challenging the freshman’s mind, of inducing the 
student to use living material and to make his thoughts 
articulate. ‘‘A student’s freshman year is one of the times 


19 











20 ENGLISH COMPOSITION IN COLLEGES OF ENGINEERING 


in his life when his new intellectual acquisitions are the 
richest. They will remain confused and of little signifi- 
cance unless he is given just that opportunity to articulate 
and express them offered by a course in systematic writing,” 


According to the first theory, matters of form are vital; thought 
and expression may wait until the semiliterate freshman has had 
enough drill, brutal drill if necessary, to be made over into a 
literate college student. Those who take this view must logically 
admit that a freshman who turns out to be well prepared should be 
excused from the course and allowed to give his time to something 
better. In actual fact it appears that few institutions exempt 
superior freshmen from the usual freshman course. Messrs. R. T. 
Fitzhugh and C. B. Hale of the University of Maryland reported 
in 1938 (‘‘The Maryland Plan,’’ in School and Society, September 
3) that of forty-seven institutions they studied by means of ques- 
tionnaires, only four exempted students from freshman English. 

The Campbell report makes the significant remark that most of 
the criticism of freshman English is aimed at the sort of course 
that emphasizes drill in the so-called mechanics of writing. “If 
freshman English be regarded as devoted primarily to the elimina- 
tion of errors in style, the movement to excuse all students who 
write respectably and even to abolish the course, requiring those 
needing training in mastery of the conventions to gain it without 
obtaining college credit for their practice, is a logical one.’’ 

Those who believe that freshman composition should stimulate 
thinking and adequate expression through systematic work in writ- 
ing will, if they are to be consistent, either exclude unprepared 
freshmen or put them in remedial courses. If admission to college 
is so easy that a large percentage of the entering freshmen need 
drill in what is admitted to be high school material—spelling, 
grammar, punctuation, the elements of sentence structure, and 
simple composition—the choices are as follows: 


(a) To apply the drill-for-mechanical-skill theory in all sections 
—presumably upon the theory that we must save the weak 
and let the strong look out for themselves. 

(b) To section the students and apply the thought-and-expres- 
sion theory to the high group, the drill-for-mechanical-skill 
theory to the low group, and either theory or a blend of the 
two to the larger middle group. 

(c) To make such a compromise between the two theories as the 
stubborn facts require. 


Compromise practice is very common, especially in state-sup- 
ported institutions that have too little choice among applicants 
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certified by accredited high schools. It is obvious that a teacher 
who finds unprepared students in his sections and cannot get them 
removed to trailer sections or remedial courses must do as well as 
he can with them in the regular course. 

As might have been expected, answers to the English Committee 
questions favor in general a compromise opinion—that although 
drill in grammar and other matters of form is necessary, freshman 
English composition should be much more than drill in the so-called 
mechanics of writing. It is a commonplace that we must not only 
help the student establish the habit of using correct English but 
also see that he thinks well, makes orderly composition plans, and 
writes simple, clear, straightforward, and reasonably effective Eng- 
lish. The frequency of remarks in favor of composition material 
related to the student’s major field of interest indicates that the 
writers consider English composition much more than drill in a 
vacuum. 

Happy the colleges that can exclude the semiliterates. The 
more numerous English departments that must care for scores or 
hundreds of unprepared students duly certified for admission to 
college must steer a difficult course between two evils—spending 
precious time reviewing high school material, or teaching over the 
heads of perhaps a third of their students. Unfortunately there is 
good evidence that poor preparation for college English is a nation- 
wide problem. To quote Messrs. Fitzhugh and Hale once more: 
“‘Tt would seem inescapable from this liberal canvass of state uni- 
versities that large numbers of students everywhere enter with 
seriously deficient training in grammar, usage, and composition, 
and that the universities in self-defense are being forced to do the 
work of the secondary schools. Why should this be so? _ It is easy 
to lay blame on the harassed high-school English teacher, but does 
it not really rest upon those who plan curricula and assume that 
children speak and write correct English by instinct? And is it too 
much to say that faulty training in English composition is the one 
glaring nation-wide failure of our public school system ?’’ 

Strong words, but no stronger than those in a private letter to 
the writer of this chapter from a dean of engineering who is not 
being elsewhere quoted : ‘‘So far as I have been able to analyze the 
difficulty, it goes back to the activities of the so-called education- 
ists, whose half-baked theories of child psychology have operated 
in the direction of removing nearly all traces of discipline from 
preparatory school work. I know that up in our part of the coun- 
try the so-called grammar schools no longer teach grammar and 
the high schools give the students no practice in composition. The 
result is that our own freshman classes are engaged in such subjects 
as diagramming of sentences and parsing of words—subjects which 
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in my elementary school days were taught to me before I was twelve 
years of age. Any reform that is to be made will have to take the 
direction of replacing the people who now dictate the teaching 
policy ; and I know that this will not be an easy undertaking.”’ 

Our English Committee material makes it clear that a common 
and apparently necessary compromise between the rival theories 
outlined in the Campbell report is a differentiation between first- 
semester work (largely grammar and mechanics) and more ad- 
vanced work in the second semester, with increased emphasis on 
thought and composition. 

Let there be no mistake about the very common practice of in- 
cluding grammar drill in the freshman course. If the students 
need such drill, no theory ought to stand in the way of our giving 
it or seeing that it is given; but the necessity of drill in the rudi- 
ments of grammar and usage arises from an evil state of affairs that 
ought to be remedied. 

The following remark from Professor Homer N. Nugent of the 
Rensselaer Polytechnic Institute throws doubt on the assumption 
that English departments must give the kind of drill to which the 
Campbell report objects: ‘‘One of our most interesting experiments 
has been to devote very little time to the teaching of elementary 
mechanics such as spelling, punctuation, and sentence structure. 
Students are required to make up their deficiencies so that class 
instruction may be devoted to the selection, organization, and pres- 
entation of material. Since this policy was adopted some ten years 
ago, the percentage of students passing the course has increased 
rather than decreased, although the same high standards of correct- 
ness have been maintained.”’ 


SusygEcTt MaTTer oF ENGLISH COMPOSITION 


The Campbell report, which strongly recommends that fresh- 
man composition be systematic work in thinking and expression, 
outlines three alternative and competing suggestions concerning 
subject matter, toward which suggestions an eclectic attitude may 
be wise. 


1. That for the average English instructor the best topics for 
composition are those that are drawn from the teacher’s 
special field, English literature. 

. That composition must concern itself with the whole thought- 
world of the student, which in all probability is not that of 
English literature. 

3. That the freshman’s work in English composition should be 
correlated with other courses in his curriculum, such as fresh- 
man courses in history, economics, and literature. ‘‘ Accord- 
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ing to this scheme, the various sections of freshman composi- 
tion would be taught by instructors trained in both English 
and some one of these suggested fields. The student could 
thus choose as his section the one most closely related to his 
interests and his general educational program.”’ 


The suggestion that English literature be used as the chief source 
of material for papers is farther from the minds of those who have 
answered the English Committee questions than the second, which 
recognizes that many of our students are unfamiliar with English 
literature. Many whose opinions are worth heeding believe that 
engineering freshmen should write on subjects related to their 
major subjects—to which opinion Professor Karl O. Thompson and 
other members of the English staff at Case School of Applied 
Science raise the formidable objection that freshman students are 
not well enough acquainted with engineering to use technical sub- 
ject matter. Others believe that our freshmen will be better edu- 
cated if they are encouraged to write about matters that equally 
concern future lawyers or business men. No doubt all would agree 
that our problem is to get our students to write purposeful and 
not perfunctory papers; but unfortunately there is no magic for- 
mula for this important enterprise. 

Though there is a strong current of humanistic opinion in 
every group that answered the English Committee queries, there 
are some that would reduce English composition to scientific or 
popular exposition, engineering reports, and business letters; and 
some would reduce literature, so far as composition courses are 
concerned, to material closely related to science, business, and 
engineering. Those who take the radically ‘‘practical’’ view may 
well heed the following entry in the Report of Conferences at 
the S. P. E. E. session of 1938 (JourNAL or ENGINEERING Epvuca- 
TION, November, 1938, p. 196): ‘‘The papers read by Dean H. P. 
Hammond, President Karl T. Compton, Dean O. J. Ferguson, and 
Professor F. B. Seely, as well as one by a representative of teach- 
ers of English, Professor J. Raymond Derby, showed that schools 
of engineering look to the departments of English not merely for 
training students in correct and effective expression in speech 
and writing but also for introducing them to the aesthetic and 
social values of literature and the related arts.’’ If it be ob- 
jected that this remark applies only to literature and not also to 
English composition, the answer is that books of readings and 
library assignments are commonly used as adjuncts to handbooks 
or rhetorics in composition courses, and also that good reading 
and good writing are closely interrelated. 

Two variations of the third composition plan listed in the 
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Campbell report, either one serving the purpose of correlating 
freshman composition with other freshman courses, are as fol- 
lows: (a) Professor Alvin Eurich’s suggestion that teachers of 
English codperate with each departmertal division instead of con- 
ducting separate classes in English composition, but continue to 
be members of the English staff, and (b) Professor Campbell’s 
own suggestion that ‘‘each student be assigned to a tutor in com- 
position to whom he would bring all his written work throughout 
his college course for comment and advice.’’ 

Objections to the two forms of the third plan will suggest them- 
selves—the difficulty of finding teachers who are well trained not 
only in English but also in another field, and the cost and ad- 
ministrative difficulty of brigading English teachers with other 
departments or of supporting a tutorial system. To what extent 
such plans have been tried in freshman work is not made clear by 
the answers to the committee queries. In such advanced courses 
as technical writing, as Professor A. M. Fountain has shown (‘‘A 
Study of Courses in Technical Writing,’’ 1938), some institu- 
tions actually have systems of interdepartmental codperation. 
For example, says Professor Fountain, ‘‘one of the most common 
plans of joint effort between English and technical courses is that 
of a conference between instructors in the two departments, and 
the choosing of topics for papers to be written through the term. 


Colorado State, Delaware, Idaho, Maine, M. I. T., Montana State, 
Oregon State, and Rose Polytechnic Institute use such methods. 
In addition, at Delaware, the purely technical papers are fre- 
quently submitted to the English department for checking and 
review. ... At M. I. T. the technical instructors not only aid in 
a choice of subject matter, but also frequently attend English 
class and join in criticism of the material offered.’’ 


REQUIREMENTS AND ELECTIVES 


According to Professor A. M. Fountain’s study above cited, the 
average English composition requirements in 117 schools of engi- 
neering that hold institutional memberships in the 8. P. E. E. are 
as follows, the units being quarter-hours: elementary composition, 
7.40; advanced composition, .59; technical writing, 1.40; business 
English, .11; journalism, .03—making a total of 9.53. (Addi- 
tional English courses—literature with 2.75 quarter-hours and 
public speaking with 1.20—make the average English total 13.48 
quarter hours.) The fact that elementary composition occupies 
7.40 of the 9.53 composition units is evidence that freshman com- 
position is well entrenched; second in importance among composi- 
tion courses is technical writing. 

The most important fact concerning English electives is that 
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engineering curricula are too crowded to leave much room for 
them. Beyond this statement of familiar fact, no quantitative 
statement is warranted by the available material. 


AMOUNT AND KINDS OF WRITING REQUIRED 


Many of the answers to the English Committee questions are 
in such general terms that no quantitative general statement of 
a standard amount of writing is possible, and obviously the amount 
of paper work that can be carefully read by the teacher and dis- 
cussed with him in a private conference will vary with teaching 
loads. Specimen answers are as follows: 5,000 words a year; one 
long paper each quarter and one to three short papers each week ; 
weekly themes and reports on reading; thirteen short papers and 
one 1,500-word paper in the first semester, six 500-word papers 
in the second semester ; ‘‘much written work,’’ whatever that may 
mean; home and class themes (number not specified), greater 
weight being given to class themes. The last entry is a recogni- 
tion of the ubiquitous ghost writer about whom many of us have 
heard too much. 

It appears to be generally agreed that exposition, popular or 
scientific, is the most important type of writing in the unspecial- 
ized composition course, with argument second. There are only 
scattered remarks in favor of the other types, with the exception 
only of letters. 


PRIVATE CONFERENCES 


Answers to the committee queries yield so little quantitative in- 
formation that one can only say that conferences with students in 
English composition are commonly considered necessary and that 
systems of conferences are nearly universal. ‘‘The conference 
system,’’ says Professor 8. M. Tucker of the Polytechnic Institute 
of Brooklyn, ‘‘is essential. Instruction in the classroom is gen- 
eralized ; the conference develops the individual student.’’ 

It must be added that in certain institutions conference work 
is hampered by lack of convenient and reasonably private staff 
rooms and by heavy teaching loads or by heavy student curricula. 
An experienced teacher in a college that has no obligatory system 
of conferences remarks that weak students who are on the edge of 
failmg are more ready to come than the ated students who are 
better worth the teacher’s time. 


HANDLING SPECIAL Groups OF STUDENTS 


Answers to the English Committee queries warrant only the 
broadest statements—that sectioning on the basis of ability and 
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preparation is employed here and there, perhaps more widely than 
the answers show, and that a few institutions exempt well pre 
pared students from part or all of the usual freshman require 
ment or from an advanced course that is usually prescribed. For 
example, Professor H. L. Creek reports from Purdue University 
that ‘‘freshmen with the best preparation and ability—nearly one- 
third of the total number—are assigned to a more advanced course 
in composition in which there is relatively little attention to the 
mechanics of writing except in connection with themes, the em- 
phasis being upon longer papers, upon originality of thought and 
style, and upon contemporary literature as a source of ideas. 
Students who do well in this course are excused from further re- 
quired composition. ”’ 

Though there is no uniform practice concerning unprepared 
freshmen, we are informed by Messrs. Fitzhugh and Hale (article 
cited above) that of forty-seven universities reporting, thirty- 
seven offer remedial work of some sort for students with deficien- 
cies in English. ‘‘Of the thirty-eight universities which give 
prognostic tests, twenty-eight place deficient students in special 
sections, seventeen permitting no credit and eleven allowing credit 
under certain cireumstances.’’ Elsewhere in the same article 
Messrs. Fitzhugh and Hale list as follows the purposes underlying 
the various schemes for handling deficient students: ‘‘(1) To se. 
lect the dull and unprepared; (2) to give them necessary train- 
ing under more efficient conditions than prevail for them in the 
regular courses; (3) to give credit to those who improve; (4) to 
keep the worst from contaminating the others and seriously re- 
ducing the efficiency of instruction (it is the opinion of our fresh- 
man English staff that achievement of this end alone would justify 
the special sections); (5) to allow for correction of test results; 
(6) to give the eminently superior (2 per cent to 5 per cent) a 
freer hand in flyin~ sections.’’ 

Where admissions are controlled, the problem of the unpre- 
pared student need not be serious. Where admission is by high- 
school certificate with no validating examination, the problem may 
be so acute that only heroic measures can meet the situation. 


PROMISING EXPERIMENTS 


A few of the more interesting experiments in the teaching of 
English composition are worth citing. The first of these is the 
Florida plan of laboratory work, outlined in the English Journal 
for May, 1937. ‘‘The comprehensive Freshman English course 
of the General College of the University of Florida,’’ says the 
course chairman (Professor J. Hooper Wise), ‘‘requires five class 
hours per week, distributed as follows: one in lecture sections, two 
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in discussion groups, and two in the Writing Laboratory. The 
course has for its basic aims the engendering of the ability to get 
the meaning from the printed page with a more than average 
rate of speed, to enjoy good writing, and to communicate ideas 
effectively in both oral and written discourse.’’ Features not 
already mentioned are capitalizing on student interests, systematic 
work on vocabulary, lectures on timely topics (in large groups) 
and subsequent discussion of the lectures in groups of about thirty 
students; systematic tests of the student’s progress; use of mo- 
tion pictures as an introduction to drama; study of various liter- 
ary forms—short story, biography, novel, poetry—after a careful 
and persuasive approach; much parallel reading; a writing lab- 
oratory with ten tables (six students at each), good lighting, and 
necessary reference books; practice in oral communication, with 
the aid of a speech clinic for students who need its services; and 
finally a comprehensive examination, about 75 per cent objective, 
intended to measure the student’s ability to read, write, and speak. 

The University of Washington reports an experiment in co- 
operation. ‘‘Housing the English offices within the engineering 
group has indicated to students that the subject has some stand- 
ing; the correetion of technical papers, effectively carried on dur- 
ing the first two years of the course, has greatly improved their 
written work and has thus increased the proportion passing the 
sophomore test for admission to the required course in English 
usually taken near the beginning of the junior year. Attendance 
of the English instructors at the meetings of the engineering fac- 
ulty has developed a sense of responsibility to the college, and 
some appreciation of the engineering point of view. . . . The in- 
structor’s library, supplemented through University funds, has 
made possible a wide variety of contacts.”’ 

Professor Burges Johnson of Union College writes as follows: 
“In freshman English ... we permit no sections larger than 
twenty-four, and hope to reduce this to twenty. These are con- 
ducted in seminar fashion, the students sitting around tables, and a 
great deal of discussion of student papers by fellow students is 
encouraged. One peculiar feature of our work is the requirement 
every little while that students shall set down on paper a condensed 
statement of their ideas on a given subject in the classroom in ten 
minutes, with no forewarning. These papers are then collected 
and with the aid of a lantern are projected on the wall in a semi- 
darkened room, and the members of the class call out criticisms of 
spelling, grammatical usage, clarity, and good taste. The students 
seem to dread this ordeal far more than the criticism of a teacher, 
and write as well and as clearly as they can in these tests. We 
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are able to take each student’s work through the year and study 
his progress when writing under such difficult conditions.’’ 

Under the heading ‘‘ Attempts to Stimulate Interest in Eng- 
lish,’’ Professor H. A. Nugent of the Rensselaer Polytechnic Insti- 
tute says, ‘‘For some years, we have not felt the need of stressing 
the value of English, because our colleagues in other departments 
do it for us... . The fact that students are working on a grad- 
uating thesis at the time they are taking the course in applied com- 
position makes them eager for the assistance they can derive from 
it. Moreover, the practical value of English is demonstrated to the 
students by the fact that members of the department supervise such 
activities as the debating club, the student publication, the dramatic 
club, and student announcing and broadcasting over our radio 


station.’’ 


How EFrrectTive Is Our WorK IN ENGLISH COMPOSITION ? 


A categorical general answer would be the height of rashness. 
Witness the following citations. From an instructor in Brown 
University : ‘‘It is hardly necessary to admit that the work in com- 
position is not ‘as effective as might be desired.’ It never is.” 
From a dean of engineering: ‘‘The freshman work in composition 
has been fairly effective.’’ From another dean: ‘‘ Any institution 


satisfied that its work is ‘as effective as might be desired’ is cer- 
tainly in a rut.’’ The chairman of an English department answers, 
‘‘No. We are always seeking to improve, and we vary our prac- 
tices from time to time. Many difficulties need to be overcome; 
perhaps some of them cannot be. Aptitudes, special interests, 
prejudices, early environment, college tradition, weaknesses in pre- 
college training, an unwillingness to do the necessary laborious 
work in acquiring any real ability to write or speak—all these pre- 
sent obstacles to be faced.’’ 

The last citation is a reminder that the effectiveness of our work 
in composition depends partly on forces that are not entirely within 
our control. Some of these are teaching loads, the traditions and 
cultural atmosphere of the college, the size and efficiency of the 
library system, the presence or absence of such facilities as person- 
nel departments and speech clinics, the quality of our students and 
the strength of their desire to do their English work well, the de- 
mands made upon students by subjects other than English and by 
extracurricular affairs, and the amount of help given by the staffs 
of other departments in encouraging the habitual use of sound and 
competent English. There is room here for discussion only of the 
last three. 
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How Goop ARE Our ENGINEERING STUDENTS? 


Evidence from every quarter, including the great Pennsylvania 

study (‘‘The Student and His Knowledge,’’ Carnegie Foundation, 
1938), makes it clear that the colleges are getting many of the 
weaker graduates of high schools and missing many of the ablest. 
And we all know that many students bring to college stubborn bad 
habits of grammar, spelling, and pronunciation, and that many 
are slow or otherwise incompetent readers. To awaken all of these 
to an effective desire to remedy these deficiencies and to teach them 
the admittedly difficult art of writing is beyond human power. 
Habits cannot be remade by six semester hours of freshman Eng- 
lish; some students are satisfied with their poor English; some are 
too busy with sports, amusements, or ‘‘activities’’ to take their 
English work seriously ; some reject English that butters no bread 
(so they assume) in favor of civil engineering that promises a 
living. 
Every college officer who has studied the results of prognostic 
tests in English knows that our students vary widely in knowledge 
of words, ability to read, knowledge of usage, and ability to think. 
To take an example from the Agricultural and Mechanical College 
of Texas, a test of spelling, punctuation, usage, and sentence struc- 
ture given to freshmen in October, 1937, showed the following re- 
sults: 1st decile, 26-66 of a possible 250 points; 2 decile, 67-78; 
... 9th, 147-166; 10th, 167-231. Of the students in the lowest 
fifth, only 23 per cent passed the first-semester freshman course, as 
against 97 per cent in the high fifth. Scores made a week later in 
a 150-word vocabulary test yielded nearly the same results. 

It is impossible to reconcile the opinions reported to the Com- 
mittee on English concerning engineering students in our English 
classes. For example: teaching engineering students is a thankless 
task; they are neither better nor worse than liberal arts students; 
they have more orderly minds than other students; ‘‘the engineer- 
ing group ... is in its general responsiveness and capacity the 
lowest group but one—optometry—with which our department has 
contact’’; they are unresponsive because their minds are set against 
English. Since the answers disagree, one must turn once more to 
“‘The Student and His Knowledge’’: ‘‘The engineers, for whom a 
general test in liberal arts and sciences would appear as little ap- 
propriate as for any group, from a curricular point of view, score 
a trifle better than the A.B. group for which the test might be 
thought to have been designed’’ (p. 89). ‘‘The engineers... 
secured their creditable scores in the non-scientific subjects of the 
test in spite of an average of 79 hours spent in their technical cur- 
riculum and crowded chiefly into the two years immediately pre- 
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ceding the examination. To explain this, it is believed that the 
group is for the most part the result of unusual selection carefully 
maintained. Such minds naturally tend to learn more than merely 
what the curriculum requires; they are inclined to organize and to 
retain better than others what they learn. . . . More than any other 
single vocational division of the undergraduate population the 
group consists of fine minds that have an attractive ‘place to go’” 
(p. 112). 

Significant as this testimony is, it only shows that engineering 
students are relatively good. The sad fact is that many engineer. 
ing freshmen are no better than weak students in other curricula, 

That engineering students have little time for English is almost 
a commonplace. For example, the University of Washington re 
ports that ‘‘the work in composition, literature, and speech has not 
been so effective as might be desired, largely because of the small 
amount of time and attention devoted to these subjects.’’ At the 
University of Utah, the regular course of study is reported to be ‘‘so 
heavily loaded that it allows little time for electives.’’ The extent 
to which sports and activities further reduce the time given to 
English is not within the matter of this chapter. 


ARE THE OTHER Starrs Dornc THEIR SHARE OF THE WorK? 


Nothing need be added to what Dean Hammond has said in 
the first chapter of this report concerning the recognized duty of 
the whole college staff to require good English in every paper and 
in class speech. Yet the fact is that in some institutions some of 
our colleagues neglect this duty and that some set a harmful ex- 
ample. Most of the answers to the English Committee queries 
either say nothing about codperation in the enterprise of good Eng- 
lish or else dismiss the subject with euphemisms such as ‘‘ cordial 
relations’ or ‘‘fairly good coéperation’’; one writer speaks of 
strained relations between the English staff and the staffs of other 
departments ; some deplore the evil example set by certain teachers 
of science or technology. If our colleagues hinder or fail to help, 
many of our students will resist our efforts and forget most of what 
they learn in our courses. Fortunate are the institutions—happily 
there are some—in which there is a tradition of codperative effort 
and the necessary machinery for enforcement of a reasonable 
standard of good English. 

It need hardly be said that we who teach English composition 
in colleges of engineering are far from satisfied with the results 
of our work. We cannot escape the conclusion that despite all we 
ean do, many of our students resist the processes of education and 
fail to use what little they learn. It is disturbing to learn that 
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more than one institution finds elementary drill necessary even in 


tall the sophomore year. The plain fact is that no English staff, how- 
nerely ever gifted and diligent, can make good writers of all the freshmen 
and to who now manage to enter college. Perhaps the true measure of 
- other our success is the percentage of honor grades we can honestly report. 
mn the 
go” A Frew CoNcLUSIONS 

; Despite all that the answers to the English Committee questions 
ais. have left uncertain, a few conclusions are safe: 
‘ineer- 
‘cule . That our freshman English composition courses are neces- 
most sary, and that further courses in writing, not necessarily in 
yn Tre the English department, are held by many to be desirable. 
18 not . That many of our entering freshmen are so deplorably igno- 
small rant of English that we must spend much of our time in 
t the elementary drill for which no college credit ought to be given. 
fe § go . That the freshman composition course ought to be much more 
xtent than drill in grammar and mechanics. It ought to call for 
en to competent thinking and systematic work in composition. 


. That the effectiveness of our work depends on much more 
than teachers and course plans, other major influences being 
teaching loads, curriculum loads, selection of students, and 


. ; the attitude of the whole staff toward student English. This 
id in fact may well be brought as forcibly as possible to the atten- 
ty of tion of deans of engineering and heads of engineering de- 
* and partments. 

ae of . That teachers of English composition have been and continue 
l ex- to be ready to codperate with the staffs of other departments, 
eres and that we reasonably expect them to help us in the joint 
Eng- enterprise of helping students form good habits of thought 
rdial and language. 

s of . That we need not yield to the demands of those who would 
rther drive the humanities from the campus. Those who stand 
hers high in the counsels of the 8. P. E. E. agree that departments 
help, of English are expected to introduce their students to the 
what ‘‘ssthetic and social values of literature and the related 
pily arts.’’ How much of this can be done in the time and with 
ffort the facilities at our disposal belongs largely to the later chap- 
able ters of this report. 


tion 
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| we 
and 
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LITERATURE IN THE ENGINEERING COLLEGE 


By J. L. VAUGHAN 


Head, School of English, Department of Engineering, University of Virginia 


I 


Recently there have been two comprehensive surveys of the 
amount and type of English taught in engineering colleges. The 
authors of both studies have compiled statistics which show that 
more time is devoted to literature than to any other English course 
in the engineering curriculum except elementary composition.* 
Since these surveys supply all necessary data for those interested 
in the place and importance of literature in technical schools, this 
chapter will be confined to a discussion of opinions on the subject 
as gathered by the English Committee. 

Replies, in answer to this Committee’s inquiries, seem to indicate 
that most of those concerned with technical education favor includ- 
ing literature in the engineering curriculum. Of 242 people who 
replied, 196 commend its teaching; 23 emphasize that it is not so 
important as speech and composition, and 23 think that it may be 
omitted from the course of study. Although these figures were 
not systematically gathered, they seem to show that the majority 
of the group which answered the inquiry thinks literature should 
be taught in the engineering college. 

Some representative statements by engineering educators may 
be quoted to show why literature courses are approved. Kar! T. 
Compton of the Massachusetts Institute of Technology states: ‘‘ As 
a cultural study it [literature] should broaden the engineering stu- 
dent’s acquaintance with the best thought in fields of human in- 

* Creek, H. L. and McKee, J. H.—‘‘ English in Colleges of Engineering,”’ 
The English Journal, Vol. XXI, 1932, pp. 818-828. Fountain, A. M.—A Study 
of Courses in Technical Writing, Bulletin No. 15, Engineering Experiment Sta- 
tion, North Carolina State College, Raleigh, N. C., May 1938. On page 49 of 
his recent book, Professor Fountain gives the following statistics: ‘‘The aver- 
age requirement of English courses for engineering students in all the 117 
institutions [the study was based on the curricula of the 117 institutional mem- 
bers of the 8. P. E. E.] is 13.8 quarter-hours, apportioned as follows: ele- 
mentary composition, 7.40 quarter-hours; literature, 2.75 quarter-hours; tech- 
nical writing, 1.40 quarter-hours; public speaking, 1.20 quarter-hours; advanced 
composition, 0.59 quarter-hours; business English, 0.11 quarter-hours; jour- 
nalism, 0.03 quarter-hours.’’ 
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terest not specifically related to his professional work.’’ Franklin 
Thomas of the California Institute of Technology observes that 
every engineer needs a course in literature ‘‘to enrich his life, and 
to enable him to associate on a comparable basis with other college 
trained men.’’ F. E. Ayer of the University of Akron remarks 
that literature should be taught ‘‘better to enable the engineer to 
enjoy his spare time.’’ H. P. Hammond of the Pennsylvania State 
College also recommends literature courses because they enable a 
student to form good reading habits and, indirectly, to develop a 
clear, or even elegant, style. 

In the opinion of graduates there are numerous reasons for 
studying literature. G. A. Peacock says: ‘‘ Particularly in the min- 
ing profession, where years on end may be spent by the engineer in 
so called ‘jungle camps’ whose society dissects the graduate for his 
social assets, both literature and speech are primary requirements 
to his suecess. Hence the importance of English in an engineering 
school cannot be lightly spurned.’’ M. L. Hurni remarks: ‘‘I feel 
that interpretative courses in literature are exceedingly impor- 
tant—a bit of Wilder’s gentle melancholy, some of Nietzche’s 
violent pessimism, a few of Anatole France’s sharp barbs, a little 
of Galsworthy’s brutal realism, and certainly a purgative dose of 
G. B. Shaw, each with ample footnotes. .. .’’ According to R. J. 
Exter, literature should be taught because ‘‘engineers should aspire 
to higher positions (executive) where a fair cultural background is 
expected.’’ And Clayton Wright suggests that literature is desir- 
able because it will ‘‘prod’’ a student into ‘‘forming good reading 
habits. . . .’’ 

Some of the personnel men make interesting observations on the 
importance of literature. Dennis O’Harrow of the State Planning 
Board of Indiana writes: ‘‘The engineering graduate should have 
a basic knowledge of literature that will enable him to meet members 
of the other professions as a cultural equal, not as a trans- 
planted stevedore.’’ E. M. Billings of the Eastman Kodak Com- 
pany states: ‘‘It is generally agreed that the study of good litera- 
ture is valuable as a broadening influence and as a contributing 
factor in improving the engineer’s vocabulary and skill of expres- 
sion... .’’ W. R. Allen of L. S. Ayres and Company tells the 
following anecdote to show why literature is important to the prac- 
ticing engineer: ‘‘Perhaps you heard me say . . . that my father, 
while traveling in India a number of years ago, met some English 
engineers who were putting up a bridge in northern India. He 
asked why they did not use American engineers, and they very 
promptly said that while American engineers were undoubtedly 
the highest trained men in the world they were no fun on a job 
which required only four or five hours’ work a day, due to the heat. 
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Much of their time in distant countries was involved in leisure, 
where men played games like chess, read poetry, and talked on 
the philosophers. American engineers who did not have such a 
background were distinct liabilities when far away from home. In 
short, they were no fun becausé they were not cultured.’’ 

The consensus is that literature should be studied because it (1) 
teaches a student to read with understanding, appreciation, and 
enjoyment; (2) broadens his intellectual horizon and breaks the 
stranglehold of the present; (3) helps him to use his leisure time 
to greater advantage; (4) encourages him to form good reading 
habits and develop a clear, even elegant, style; and (5) enables him 
to attain an acceptable cultural level. 

There must not be overlooked, however, the opinions of a mi- 
nority group disagreeing with these conclusions. The case for those 
who do not regard literature as particularly important is presented 
by E. B. Norris of the Virginia Polytechnic Institute who says: ‘‘I 
do not believe that courses in literature as such are worth the time 
devoted to them, certainly not when the material used is of the 
usual type. Appreciation of literary quality must first be preceded 
by an interest in the subject matter, lacking which such courses are 
lifeless and useless. There is real literary merit in many scientific 
and engineering documents but try to convince an English teacher 
of that fact!’’ Dean Norris suggests more emphasis on grammar, 
spelling, punctuation, and composition and the ‘‘elimination of any 
attempt to teach ‘literature,’ the accomplishment in which is at least 
doubtful, if not wholly negligible.’’ 

Others in this group mention problems which worry them and 
make them wonder whether literature, as taught, is worth the time 
devoted to it. For instance, Thorndike Saville of New York Uni- 
versity finds that the English professors do not agree with him on 
the type of literature which should be taught to engineering stu- 
dents. ‘‘We believe that one cannot and should not expect a stu- 
dent of scientific temperament to become enthusiastic over the liter- 
ary classics which would appeal to a student majoring in English 
literature. On the other hand, there are many literary classics 
which would appeal to a student of scientific temperament, but it 
has been our experience that English instructors have on more than 
one oceasion actually gone out of their way to prevent a student 
from reading such books as Huxley’s ‘Man’s Place in Nature.’ ”’ 
At the risk of digressing, the writer wishes to point out that ad- 
ministrative officers seem to be encountering most of their problems 
because they cannot agree with the English professors on the type 
of material to be used in the literature course. Many of the deans 
do not object so much to literature as to the way in which it is 
taught. 
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Some graduates are also convinced that literature is unneces- 
sary. G. W. Hintgen observes: ‘‘The high schools give the engi- 
neering student enough English literature without being forced 
into more!’’ David Clark remarks: ‘‘I do not feel that instruc- 
tion in literature is important.’’?’ And P. A. Washer says that it 
‘‘would be better to concentrate on composition and on speaking 
rather than to consume time in the study of literature.’’ 

M. J. Maiers of the Commonwealth Edison Company speaks 
for the personnel men who do not recommend the teaching of litera- 
ture: ‘‘I . . . have a faint suspicion that the young men selecting 
engineering do so, in some measure at least, to get away from the 
English literature. To include any appreciable amount of litera- 
ture in an engineering course might cause this group to look for 
other fields where literature is less dominant.’’ John F. Luhrs of 
the Bailey Motor Company makes the interesting point that, al- 
though the engineering student needs a broader training, literature 
does not offer a satisfactory medium. 

From the preceding comments, it is obvious that a minority does 
not favor the teaching of literature in the engineering school. It 
objects to including the subject in the curriculum for the following 
reasons: (1) literature courses, as such, are not worth the time de- 
voted to them; (2) engineers and teachers of English disagree on 
the type of literature to be taught; (3) students with a scientific 
turn of mind have little interest in literature. ; 

In some of the replies from the engineering educators, engineers, 
personnel men, and recent graduates there are suggestions as to the 
kind of course in literature for technical students. W. P. Graham 
of Syracuse University epitomizes the opinions of many in the 
group when he states: ‘‘ Whether the study of literature is effective 
depends upon how it is taught. If the approach is critical, the 
engineering student is not likely to derive much benefit from it. 
If it is inspirational, the student is likely to be interested and to 
benefit. If he gets a glimpse of literature as reflecting contempo- 
rary ‘race philosophy’ at different epochs, he is likely to acquire 
habits of thought which will be of value to him all through life.’’ 
W. S. Rodman of the University of Virginia believes that literature 
should be taught but that the course should be so arranged as to 
present ‘‘outstanding writers rather than to subject engineering 
students to the usual type of survey which attempts to span the 
entire fields of English and American literature.’’ R. C. Disque 
of Drexel Institute criticizes the courses now offered because the 
“prescribed readings . . . include too many things in which the 
student has very little interest.’’ C. A. Dykstra of the University 
of Wisconsin suggests that above everything else the course in lit- 
erature should teach engineering students to read well. 
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Several of those who expressed opinions on this point are in 
favor of including material that stresses the engineering approach, 
J. A. Bradley of the Newark College of Engineering says: ‘‘I do 
not feel that the study of classical English literature is desirable 
in an engineering school. It has been tried at the Newark College 
of Engineering and abandoned in favor of work more pertinent to 
the development and culture of the engineer. It has been replaced 
in the oral presentation of short papers, in the more systematized 
practice of writing, in the reading of selections dealing with the 
history of science and engineering, and by a course in the History 
of Industrial Civilization.’’ And Samuel W. Bradley of Yale 
University thinks that ‘‘reading should be varied enough to stimu- 
late an interest in social and economic problems as they relate to 
engineering. ’’ 

In the same vein are statements of recent graduates. Henry 
Escher, Jr., writes: ‘‘In the matter of literature, I feel strongly 
against any attempts to instill in engineering students an ability 





to criticize and analyze academically what they read. ... If an 
engineer never learns the difference between iambic pentameter and 
trochaic trimeter, he probably will not suffer very much. . . . If an 


engineering school English department gives some training in read- 
ing, together with an opportunity to read broadly, I think nothing 
more can be expected of it in the matter of literature study.” 
H. M. Peterson adds: ‘‘It is my contention that there is sufficient 
good literature dealing with engineering subjects to write a course 
which would be interesting and informative to the student.’’ 

These representative quotations illustrate the ideas of a majority 
of engineers and engineering educators about the best type of lit- 
erature course for engineers. Their opinions may be summarized 
as follows: (1) Literature courses in an engineering school should 
be general and inspirational rather than critical. (2) A careful 
selection from the best writers is better than a narrowly specialized 
course in one type or period. (3) Engineering students will prob- 
ably read more if the course in literature emphasizes material 
chosen from science and engineering. (4) The aim of every litera- 
ture course should be to teach the student to read in the broadest 
meaning of the word. 


II 


In the preceding section there were summarized the opinions of 
administrative officers in technical colleges and of engineers. This 
section will present the views of those who teach literature to engi- 
neering students. 

Some professors of English are inclined to believe that they 
would be more successful if they could obtain the codperation of 
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their colleagues on the technical staff. For example, Robert M. 
Smith of Lehigh University says: ‘‘We need heads of engineering 
departments who are willing to give English and speech depart- 
ments ample time for this work.’’ And G. F. Taylor of Tulane 
University adds: ‘‘Despite enthusiastic . . . endorsement of the 
work in English by most of the influential members of the engi- 
neering staff, students continually find themselves under such heavy 
burdens of strictly technical work that they are indirectly encour- 
aged to slight their work in English. . . . Although this does not 
necessitate any lowering of our standards . . . it does mean that a 
larger number of men do mediocre or grudging work. . . .”’ 

Other professors, however, report the full codperation of mem- 
bers of the engineering staff. C. F. Judy of the California Insti- 
tute of Technology states that ‘‘all the effort [of the Department 
of Humanistic Studies] is well supported by the trustees and fac- 
ulty of the Institute.’’ C. H. Barnwell of the University of Ala- 
bama says: ‘‘The relation between the department of English and 
the college of engineering has always been very cordial.’’ The 
writer, who is in charge of the School of English in the Depart- 
ment of Engineering at the University of Virginia, can also praise 
his colleagues for their codperation; he believes that they really 
teach the English in the department because they emphasize the 
importance of the subject. 

Apparently in some quarters there is little codperation between 
the English and the technical staffs, while in others the two groups 
seem to have arrived at a satisfactory solution of their problems. 
Those who are having difficulty complain that the technical staff 
overloads the students with engineering work and does not allot 
sufficient time in the schedule to the humanities. Those who have 
made some progress toward solving their problem commend their 
engineering colleagues for lending ungrudging aid. 

Some of the instructors in English think that engineering stu- 
dents do not ordinarily have much interest in literature. Sharon 
Brown of Brown University states: ‘‘Work in English literature 
is distinctly secondary. . . . Though it may seem a sweeping gen- 
eralization, it is true that the scientific type of mind does not re- 
spond to the study of literature.’’ C. W. Wilkinson of the Agricul- 
tural and Mechanical College of Texas declares: ‘‘If I try to teach 
literature or anything other than a ‘practical’ course—one the stu- 
dents think offers them immediate returns in rollars and cents—I 
always feel that I am trying to cram an unpalatable something into 
a squeamish stomach.”’ 

Other professors have had a different experience with scientific 
students, as their comments show: S. F. Pattison of the University 
of Arizona remarks: ‘‘My experience has been that the engineers 
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are well above the average in their literature interest.’’ T. D, 
Bowman of the Pennsylvania State College observes: ‘‘In this field 
I have found the scientific student less responsive than the under- 
graduate specialist in English but somewhat more responsive than 
the average liberal arts or commerce and finance student encoun- 
tered in the conventional survey course. ”’ 

Also, it would seem, there are divergent opinions among the 
teachers of English who answered the English Committee’s inquiry. 
One group finds that the student with the so-called ‘‘scientifie 
mind’’ has little interest in literature; the other believes that he 
has as much interest in literature as the average student of liberal 
arts and of business courses. 

It seems appropriate at this point in the discussion to examine 
the type of literature course now offered in technical schools. A 
study of the replies to the English Committee’s letters of inquiry 
shows that of the 38 professors who mentioned the kind of literature 
courses they teach, 20 offer a survey and 18 teach a new type of 
work in literature which seems to them more adequately to meet the 
needs of the engineering students. 

The following are representative statements by those who favor 
the survey course. T. D. Bowman of the Pennsylvania State Col- 
lege says: ‘‘I do not believe special types of courses in literature 
are necessary for engineering students.’’ R. E. Clark of the Agri- 
cultural and Mechanical College of Texas observes: ‘‘Survey courses 
at the sophomore level seem to me to call for no more specialized 
treatment than for the non-engineer.’’ And Donovan Pratt of 
Purdue University recommends, whenever practicable, more gener- 
alized rather than more specialized work in literature. 

There are other teachers of English, however, who are not in 
favor of the conventional survey course. S. M. Tucker of the Poly- 
technic Institute of Brooklyn regards the ‘‘general survey course 
in English as an utter waste of time.’’ William Braswell of Pur- 
due University states: ‘‘I should not advise survey courses but those 
in which a few masterpieces are studied.’’ Alexander Buchan of 
Washington University adds: ‘‘The history of literature has been 
tried, and abandoned, as being nauseating to the students.’’ W. F. 
Secamman of the University of Maine feels that too many students 
are driven away from literature by ‘‘traditional formalized 
courses.’’ From the statements given above, it is evident that some 
instructors have found the survey course in literature unsatisfac- 
tory for engineering students. 

Courses which have been substituted for the survey are: (1) 
combination of history and literature; (2) great masterpieces; (3) 
modern literature and contemporary problems; (4) humanities with 
emphasis on wide reading. 
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Jesse R. Morgan of the Colorado School of Mines offers a com- 
bination course of literature and history; his main object is to give 
the student a ‘‘better understanding of literature and a sense of 
world values in society.’’ P. B. McDonald of New York University 
says: ‘‘In our college teaching of literature and cultural back- 
grounds, we have found biography and fiction more popular than 
essays, poetry, and drama. A great deal of history has to be in- 
corporated in such courses.’’ 

Several of the professors are now teaching a course in great 
masterpieces of the language instead of attempting in a survey to 
cover the whole field of English or American literature. S. M. 
Tucker of the Polytechnic Institute of Brooklyn outlines the objec- 
tives of the courses as taught in his department: ‘‘At the Poly- 
technic Institute of Brooklyn, the professors attempt to introduce 
the students to the masterpieces in the language: plays, short 
stories, and biographies are introduced into the sophomore reading 
course. Meticulous analysis is avoided ; the purpose is to encourage 
students to read as widely as possible.’’ Next year S. F. Pattison 
of the University of Arizona expects to teach a course in which he 
will deal with literary masterpieces. He hopes to stimulate interest 
in great literature by showing students the pleasure that may be 
derived from reading good books. 

At some institutions the instructor in English has found that a 
course in modern literature and contemporary problems is prefer- 
able to the conventional type of survey. For example, J. W. 
Barley of the University of Missouri offers courses in modern litera- 
ture both English and American with emphasis on ‘‘literature as 
a product and a record of society rather than as estheties.’’ W. F. 
Scamman of the University of Maine gives ‘‘Modern Literature’’ 
which is designed to ‘‘acquaint the student with contemporary lit- 
erature, to give him an understanding of contemporary thought or 
philosophy, and to develop appreciation (in the sense of standards 
of evaluation) of literature.’’ Arthur W. Peach of Norwich Uni- 
versity uses the same type of course to give the student ‘‘some in- 
sight into the cultural forces of his day.’’ G. D. Haefner of the 
Webb Institute of Naval Architecture remarks: ‘‘We attempt to 
give our students a deepened appreciation of the best in literature 
and to enable them to use such literature as a means of relating 
their work to the problems of life. . . . So far as the subject matter 
permits, these discussions [discussions are held in class] concentrate 
upon the important psychological, economic, and social problems 
which underlie the literary examples.’’ It will be observed that 
these courses serve a dual purpose; to teach modern literature and 
to — the student to some of the problems of the modern 
world. 
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In several engineering schools the humanities course has re- 
placed the survey. At Union College, Burges Johnson and his eol- 
leagues are now teaching a band of liberal courses ‘‘extending 
through the four years of engineering education and providing one 
course each year. . . . Required reading has for its purpose ae- 
quaintance with good books that are significant in the life of today; 
and practical efforts are made to start students in the setting up of 
their own individual libraries.’” Amy V. Hall of the University of 
Washington has fashioned a course which attempts to acquaint the 
student with a ‘‘broad outline of man’s knowledge.’’ The English 
department assumes ‘‘responsibility for introducing technical stu- 
dents to the four broad fields of human knowledge: (a) The Phys- 
ical Environment: the earth, astronomically and geologically; 
forees now active. (b) The Biological Environment: life, plant 
and animal; Man, from the standpoint of anthropology and of 
psychology. (c) The Social Environment: human institutions. 
(d) The Cultural Environment: ideas of leaders in art, literature, 
and philosophy.’’ Apparently some teachers of English in engi- 
neering schools have abandoned the survey course and are now em- 
phasizing the humanities as a whole instead of English or American 
literature. 

The preceding paragraphs have recorded some typical instances 
of teachers who have abandoned the traditional survey and devel- 
oped courses more suitable to the needs of their particular depart- 
ments. Out of these experiments there may arise a new kind of 
course which will be satisfactory both to engineers and to English 
professors. If not, these pioneers will at least deserve the praise 
of their colleagues for having attempted to teach English in a new 
and a stimulating way. 

Methods used by professors of English to encourage engineering 
students to read can receive only brief mention here; and that is 
regrettable, for many of them are interesting. 

In one institution, the professors of English, recognizing that 
engineering students have little time to read during the winter, 
have arranged a course entitled ‘‘Summer Reading.’’ The Eng- 
lish staff supplies a list of acceptable books from which the student 
may read during the summer vacation. In the autumn if he sub- 
mits satisfactory reports, he receives elective credit for the sum- 
mer’s reading. In another engineering school, the instructors 
permit a student to compile a bibliography on a subject in which 
he is interested. Once an acceptable list has been made, the student 
begins reading and continues until he has finished the necessary 
books. Then he reports his findings and is given elective credit if 
he shows a grasp of the material covered. Another professor en- 
courages students to read by inviting prominent people to talk to 





LITERATURE IN ENGINEERING COLLEGE 41 


the class on ‘‘Books I Read for Pleasure.’’ Often students will 
choose their parallel reading from the titles mentioned in these dis- 
eussions. At another institution, an alumnus has come to the aid 
of the English teachers by offering a hundred dollar prize to the 
senior making the best collection of books for a personal library 
during his four years in school. These are only a few of the meth- 
ods which are being tried by alert teachers of English in engineer- 
ing schools, but these are sufficient to prove that some professors 
have accepted the challenge and are bringing imagination and en- 


thusiasm to their task. 
III 


From the representative opinions of engineering educators, of 
practicing engineers, of personnel men, and of recent graduates, a 
majority is found in favor of teaching literature in the technical 
school. These groups believe that such a course enables a student 
to read with appreciation and with understanding, broadens his 
intellectual horizon, and helps him attain an acceptable cultural 
level. There is a minority group who do not consider literature 
important. The engineers are also convinced that literature courses 
should be inspirational and should serve as an introduction to the 
humanities; in their judgment, English teachers often miss the 
mark because they become too analytical and too specialized. 

The English instructors disagree on the amount of interest the 
engineering student has in literature. Some believe that he re- 
sponds as readily as does the average college student who is not 
specializing in English ; others think that he is too interested in the 
sciences to pay much attention to literature. 

There is no agreement among the English teachers concerning 
the amount of codperation they receive from the technical staff. 
One group thinks the engineering faculty could be of more assist- 
ance; the other commends the engineering staff for giving all the 
aid that could reasonably be expected. 

In the statements of the English professors there also appears a 
disagreement as to the type of course which should be offered. 
Some continue to teach the traditional survey, and others offer new 
courses which seem to them more adequately to meet the needs of 
their students. 

The one significant conclusion which can be drawn from the 
material gathered by the Committee is that most of the engineers 
and most of the English teachers, though they disagree at points, 
are convinced that the graduate of an engineering school should 
have both adequate technical information and an appreciation of 
the part that literature can play in the life of an educated man. 
Both groups are almost unanimous in their opinion that literature 
must be included in the engineering curriculum. 





IV 
SPEECH TRAINING IN COLLEGES OF ENGINEERING* 


By DONALD HAYWORTH 
Head of the Department of Speech and Dramatics in Michigan State College 


This chapter is a critique of seven hundred letters and question- 
naires which the Committee on English received from students of 
engineering who have studied speech, graduates of engineering 
colleges, teachers of English and speech (including heads of de- 
partments), and administrative officers. 


I 
STUDENT OPINION 


Twelve representative institutions returned 335 questionnaires 
from students now in college who have taken speech. Although 
the speech courses in these institutions varied considerably in 
length, they followed, almost without exception, the generally ree- 


ognized practices of teaching beginning public speaking: use of a 
modern, standard textbook; careful attention to outlining; utiliza- 
tion of the class hour almost wholly for speaking, but with criticism 
by the instructor and members of the class. 

Since the first two questions of the questionnaire were asked for 
the purpose of evaluating the student’s ability to give a judgment, 
we may begin with the answers to the third question. 


Question 3: Would you favor changing the aim of the course? 


Only eight of the 335 favored changes in the aim of the course. 
But when these eight suggestions are analyzed it is seen that they 
are really directed at methodology, rather than at the educational 
objective. Apparently every student believes that an engineer 
should be able to speak well in public. 


Question 4: What suggestions have you for improving the method of in- 
struction in speech? 


In considering these suggestions the fact should be held con- 
stantly in mind that most students formulated no complaints. It 
* This study was prepared with the codperation of the National Associa- 


tion of Teachers of Speech. 
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may reasonably be assumed, however, that many of them would 
agree with the suggestions that were made. For convenience, the 
suggestions may be classified in the following categories : 


a. Students should give more speeches. This specific comment 
was made by 43 students. In the institutions studied the number 
of speeches ranges from seven to seventeen. In many institutions 
there is an effort to get each student on his feet once a week. Ap- 
parently, however, this is not often achieved. The total number 
of speeches seems to average about ten for a course of eighteen 
weeks, meeting three times a week. Several students suggested 
shorter and more frequent speeches. In view of the answers to the 
questionnaires and the practices in the various institutions, it seems 
that in order to satisfy students the course of average length should 
have at least twelve or fifteen speeches. 

b. Sections should be smaller. This was the protest of 38 stu- 
dents. It seems that sections run between twenty and thirty, ex- 
cept at two institutions where they are restricted to about fifteen. 
Only at these two institutions was there no complaint as to size of 
sections. At the same time, many students wanted the experience 
of speaking to larger groups. Recognizing that the two features 
are incompatible, they invariably prefer smaller sections. 

c. The public speaking course should be longer. The courses 
studied ranged from one and one-third semester hours to six se- 
‘ mester hours, the typical being three semester hours. There were 
fourteen students who wanted the course lengthened. Several stu- 
dents suggested that the amount of time allotted public speaking 
should be doubled, thus making it a year course of three hours each 
week, 
d. Not enough individual criticism of speeches. This was a 
complaint of 32 individuals. In those answers in which a reason 
was given, the fact that sections were so large, or that the course 
was so short, was given as the reason. 

Looking back over the four complaints listed above, one will see 
that they all arise from a lack of sufficient instructional force. 
When 105 students out of 304, all answering their questionnaires 
alone and in widely scattered institutions, think first of this one 
complaint, it is apparent that their grievance should be recognized. 
Only the administrators can provide the answer. 

Nevertheless, speech instructors cannot go entirely free. Stu- 
dents have some complaints on teaching procedures as well as some 
valuable suggestions. 

e. Less emphasis should be given theory. This took many 
forms: ‘‘Too much outside reading’’; ‘‘written work not practi- 
cal’’; ‘‘less emphasis in grading should be given to tests and writ- 
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ten work’’; ‘‘textbook not useful in the course’’; ‘‘too much 
routine ‘made’ work’’; ‘‘ought to have more work on delivery,”’ 
Some seemed especially bitter about doing a great deal of what they 
believed was unproductive work. This complaint appeared in one 
form or another often enough for us to take it seriously. Students 
are apparently not convinced that outside reading, or that the 
written work, such as notebooks, is of any real value. One of two 
things must be true: either the assignments in question are unwise, 
or more attention should be given to motivation. 

f. Discuss the text more. Only a few students were disap- 
pointed with their texts. There were many more complaints that 
the text was not discussed enough and was not related to the class- 
work. Undoubtedly, this is a significant point and may partly 
explain the preceding criticism. Those of us who teach in the field 
know how easy it is to assume that the reading of the text is some- 
thing that can be done without guidance; or we can become so 
much interested in the day’s speeches that we ignore the reading 
we have asked our students to do. The study of theory may thus 
become divorced in the student’s mind from speaking practice and 
seem to be mere ‘‘busy work.’’ 

g. Use a recording device. Where voices are systematically re- 
corded, students greatly appreciate it, and in those institutions in 
which this has not been done there is an occasional student who 
sees voice recording as the great need in the course. 

h. Provide more opportunity for private conferences. Eight 
students felt unable to solve their problems in a class, They 
wanted private conferences with the instructor. No information 
is available as to the amount of conference work now being done. 

1. Impromptu speaking should be increased. Thirteen students 
would like to have more impromptu speaking. They feel that pre- 
pared speeches are desirable, but that much of an engineer’s speak- 
ing will be without preparation for the occasion. 

j. The questionnaires also elicited a miscellany of suggestions 
which occurred two or three times each. Some are pertinent, as 
for example: exchange students between sections in order to give 
an unfamiliar audience; more emphasis on reducing stage fright; 
more instruction in conversational speaking as opposed to public 
speaking; give practice in conducting an open forum; assign 
more technical speeches. Others merely reflect general attitudes, 
such as: too much work; insist on better speeches; not enough 
persuasive speaking; too advanced. Two students suggest that 
moving pictures be taken of students while speaking, and one urges 
that instructors do less ‘‘lecturing’’ but instead give short speeches 
to the class occasionally to demonstrate good technique. 
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Question 5: Do you believe speech should be required in engineering col- 

leges? 

Affirmative answers totalled 241, 9 were undecided, and 16 were 
in the negative. Answers were frequently made most emphatic 
with such phrases as ‘‘Most emphatically, YES’’; ‘‘ Absolutely !’’ ; 
‘‘Yes, we all need help.’’ Of the negative answers, seven were 
from one institution which furnished 23 questionnaires. But even 
in this institution the negative answers were usually qualified by 
the statement that speech should be an elective. The most casual 
survey of the opinions of these students reveals the unquestionable 
enthusiasm of students for the work. 


Question 6: Compared with other non-engineering subjects in the curricu- 
lum, how would you rate the value to you of your course in 
speech? 


One of the least valuable 
Slightly under average value 
Average value 

Slightly above average value 
One of the most valuable 


Since these answers were made by check marks, an examination of 
the questionnaires as filled out reveals nothing beyond the figures. 


Question 7: In what year in college would you have it placed? 


(Note: The figures in the first column represent the answer to this ques- 
tion. The figures in the second column show when the students themselves 
took the course.) 


Freshman 76 
Sophomore 120 
Junior 65 

54 


It is rather surprising to observe how closely the two columns 
correlate. Examination of the questionnaires reveals that students 
tend to believe that the year in which they took the course is the best 
year. 


Question 8: Did your course in speech have any effect on your writing abil- 
ity? 
Question 9: Did your course in composition have any effect on your speak- 
ing ability? 
These questions may well be dealt with together. The statistical 
results of the questions are: 
Yes Perhaps No 
Effect of instruction in speech on writing 132 33 106 
Effect of instruction in composition on speaking. 173 25 64 
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Apparently this tends to show that instruction in composition 
has a greater effect on speaking ability than has speech instruction 
on the ability to write. But since a large proportion of the answers 
indicated that speech was taken after the course in composition, it 
is difficult to know what the relation would have been if the order 
had been reversed. 

The item most frequently mentioned was in respect to organiza- 
tion. Fifty-six stated that their work in English had made speech 
outlining easier. Conversely, 50 found that instruction in speech 
made it easier for them to outline a subject to be developed in writ- 
ing. A great many found the courses to be mutually helpful in this 
regard. 

It was believed by fifteen that lucidity of oral expression was 
increased by instruction in writing, while eighteen found that there 
was a transfer of ability in lucid expression from the speech course 
to writing ability. There were 36 who stated that writing so ex- 
panded their vocabularies that it increased their effectiveness in 
public speaking. Exactly one-third of that number were of the 
opinion that a speech course enlarged their writing vocabularies. 
The course in English composition was given credit by 27 for im- 
proving their grammar and thus preparing them for better public 
speaking. Only one found that the public speaking course im- 
proved his grammar. 

Speech instruction, in the opinion of 23, increased their ability 
to write by making them more aware of the reader. Previously 
they had not written with the reader in mind, but after taking 
speech they realized that the purpose of language, written or oral, 
is to achieve significance for the listener or reader as the case may 
be. 

Quite frequently individuals stated most emphatically that 
there was no relationship between composition and speaking; while 
others just as emphatically claimed that the essential natures of the 
two were one and the same. 


II 
OPINIONS OF GRADUATES 


The committee’s letter of inquiry was intended to evoke general 
comment, and the answers give a number of definite impressions. 
It was assumed by all of the 153 who replied that public speaking 
should be taught. Fifty-six volunteered the belief that it should be 
compulsory, and the other letters quite generally made the assump- 
tion. Only one suggested that it be an elective. Many said it 
should be extended, while no one believed it was over-emphasized. 
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It is very apparent that graduates look upon speech as public 
speaking, #.¢., a so-called practical course. Quite frequently they 
declare that they believe in the study of literature for its cultural 
value, but no one assumes that speech is or could be cultural. 
Speech instruction is apparently identified by many graduates with 
the techniques and aims of Dale Carnegie. The more nearly it fits 
that pattern the more it is appreciated. The only exception, and 
fundamentally this is no exception, was the occasional statement 
that conversational speaking (including the interview) should be 
taught—because it so practical. 

Only one stated that English composition and speech should be 
taught together; in the main, the customary division of these two 
into separate courses under instructors with specialized training 
was accepted as more efficient. Other suggestions mentioned once 
or twice were: 


Instructors in speech should have a background of business. 

Most public speaking instruction in colleges is not practical. 

Public speaking teachers emphasize delivery to the exclusion of 
subject matter. 

Public speaking should be taught by men. 

Extra-curricular activities should be encouraged. 

Correction of speech defects should be provided. 


A reading of the letters leaves the distinct impression that 


graduates of engineering colleges would like to see more instruction 
in public speaking, and that, in the main, they are sympathetic with 
the type of instruction now offered. It is very apparent that older 
graduates are less satisfied than are those of more recent years, a 
fact explained, no doubt, by the shift in speech instruction from the 


older ‘‘elocution’’ to the modern emphasis on ‘‘practical’’ speech- 
making. 


III 
OPINIONS OF INSTRUCTORS 


Sixty-seven instructors of speech in engineering colleges an- 
swered requests for their opinions on five questions, as follows: 


Question 1: What type of speech training, in your opinion, should be 
taught in engineering colleges? Please include in your an- 
swer comments on educational objectives, skills, knowledge, 
appreciation, ete. 


Answers showed overwhelmingly the opinion that training in 
public speaking is considered preferable to any other type of in- 
struction in the field of speech. General effectiveness in conversa- 
tional speaking was mentioned by nine instructors. ‘‘Fundamen- 
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tals of speech’’ (a rather loose, general term, which is familiar to 
speech teachers as embracing such things as articulation, vocal 
quality, and pronunciation) was mentioned by only four. There 
was a scattering of such objectives as vocabulary building, parlia- 
mentary procedure, socialization of the personality, development of 
self-confidence, voice training, phonetics, anatomy of the organs 
used in speech, interviewing, and cultural development. 


Question 2: How many term or semester hours do you think are needed to 
accomplish the above objectives? 


Let us state this in the total number of hours of recitation, tak- 
ing a term as twelve weeks, and a semester as eighteen weeks. An- 
swers ranged from 36 (one term of three hours) to 162 (three se- 
mesters of three hours). It must be remembered that this range 
is due in great measure to differences in educational objectives. 
The instructor who asked for only 36 hours proposed to give no 
more than a brief introduction to a few kinds of public speaking 
situations. The instructor who asked for 162 hours proposed to 
overhaul with great thoroughness the whole personality as it is re- 
vealed in speech. Undoubtedly, too, the difference in sizes of see- 
tions was an important factor. In one institution instructors deal 
with groups of four to seven; elsewhere, undoubtedly, the assump- 
tion is that classes would consist of twenty-five or thirty. 

The average length of course suggested by instructors was about 
80 hours, which is equivalent to one semester of four hours, or a 
little more than two terms of two hours. Since most institutions 
operate on a semester plan, replies were usually expressed in se- 
mesters. The three most popular suggestions, ranking almost 
equally, were: 

One semester of three hours (54 meetings). 


Two semesters of two hours each semester (72 meetings). 
Two semesters of three hours each semester (108 meetings). 


We must point out that two opposing influences tended to 
operate in the minds of those who answered this question. First, 
they realized, as was so often stated, the fact that the engineering 
curriculum is extremely crowded; and second, they are speech 
teachers with a natural prejudice in favor of their own discipline. 


Question 3: Please describe your course now being offered engineering 
students. 


The answers showed almost the same results as were shown in 
the answers to the first question, namely, that the typical instruc- 
tion in public speaking, as so widely taught throughout the entire 





SPEECH TRAINING IN COLLEGES OF ENGINEERING 49 


country, is being offered students of engineering. Such a finding 
would certainly not obtain in a survey of liberal arts colleges or 
teacher training institutions, for in both of those one would find 
much more instruction in ‘‘fundamentals.’’ 


Question 4: Do you know of any way in which your administration could 
help you make your work more effective than it is now? 


This question brought only a few, scattered answers. Nearly all 
instructors of speech are apparently well satisfied with the co- 
operation of the administrators, and many are exceedingly vigorous 
in their appreciation. Below are listed the few scattered sugges- 
tions made by 67 instructors, with the frequency of reference in 


parentheses. 


Make provision for more instructors and thereby smaller sec- 
tions. (9) 

Courses should be lengthened. (4) 

Speech should be required. (2) 

Buy sound recording equipment. (2) 

Advisers should be more sympathetic to speech. (2) 

Allow more election in advanced classes. (1) 

Other instructors should require better speech in recitation. (1) 


Question 5: In what way is the engineering faculty facilitating or using 
the work you are doing? What additional assistance or co- 
operation would be desired? 


The head of one department emphasized the value of the moral 
support made evident through the offering by engineering faculty 
members and alumni of prizes for speech contests among engineer- 
ing students. Frequent invitations to discuss the presentation of 
technical reports in engineering seminars and the preparation by 
instructors of engineering of technical bibliographies for use by 
speech students in the preparation of technical speeches were cited 
as evidences of cordial codperation. Although no other mention 
was made of it, similar codperation no doubt exists elsewhere. 
There seems to be scarcely any codrdination of speech instruction 
with class work in engineering, however, and apparently no need 
of such codrdination is felt. 


IV 
OPINIONS OF DEANS AND PRESIDENTS 


Letters were received from administrative officers of some 
seventy institutions. In nearly half of the institutions public 
speaking is offered, and in most of these it is required. Adminis- 
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trators of two institutions showed dissatisfaction with the work 
being done in public speaking. The great majority showed en- 
thusiastic approval of the work done. No administrator advocated 
any decrease in speech, and a number advocated an extension of the 
work in this field. , 

In eighteen of these institutions there is no attempt to teach 
speech in any form and no pretense that it is taught. In twenty- 
two institutions the administrative officer says that there is a course 
in English, oral and written. Probably many of these institutions 
have courses in freshman English composition but actually no 
speech at all. Many college catalogues contain a statement to the 
effect that the freshman English course is devoted to ‘‘oral and 
written’’ composition, but the actual instruction minimizes the 
former ; the speech instruction consists of a few ‘‘oral themes’’ or 
the informal discussion of selected topics rather than training in 
the sort of practical speech-making apparently desired by students 
and graduates. This is, of course, readily understandable when 
we realize that no English department has ever given graduate 
work to prepare teachers to codrdinate the two. Even if adminis- 
trators wish to have both composition and public speaking taught 
in the same course, they cannot find teachers trained to do the work. 

In view of the apparent general satisfaction with speech train- 
ing in institutions where it is offered, the absence of any speech 
instruction at all or the limited amount of it in more than a third 
of the engineering institutions reporting may well be questioned. 


v 
CONCLUSIONS 


1. There is general approval of the present aims and practices in 
the teaching of public speaking. 

2. There is no appreciable or general dissatisfaction with the in- 
structors of public speaking. 

3. Sections should be smaller—even though this takes more 
money. Probably English and speech are much more cheaply 
taught per credit hour than most engineering subjects, and 
large sections in public speaking not only thin the educa- 
tional content, but waste the student’s time. (One thing not 
often noted by administrators is that a public speaking in- 
structor generally has ‘‘outside activities’? to supervise— 
debates, plays, ete. If he carries this work in addition to 4 
full teaching schedule he is likely to be overloaded. With- 
out such duties it is usually fair to ask him to carry a slightly 
higher number of class hours than most instructors in other 
subjects. ) 
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4. Public speaking should be required of engineering students. 
The composite opinion of students was that it should come 
about the sophomore year. However, it is the opinion of the 
author that it should be given in the freshman year—largely 
because of the belief that any changes in linguistic habits 
should come as early as possible. One graduate stated that a 
student should not be allowed to speak in public until he at 
least knows how to speak properly. But this may just as 
reasonably be reversed. Speech processes normally precede. 
writing in childhood. How can anyone write with skill until 
he can speak the language with reasonable confidence ? 

. Students, instructors, and graduates come into general agree- 
ment in suggesting a longer course in public speaking—per- 
haps a minimum of four hours for one semester with sections 
of eighteen. The amount of credit might be reduced to three. 
Instructors in public speaking would probably agree that 
classes should meet at least three times a week rather than less 
frequently over a longer period. One of the great weak- 
nesses of the present ‘‘oral and written’’ combination is the 
attempt of many English instructors (not trained in or sym- 
pathetic with speech) to have ‘‘oral work’’ once a week. For 
at least half a dozen reasons such activity is a profitless waste 
of the student’s time. 

. Little consideration has been given by anyone to the possibil- 
ity of utilizing speech training as an instrument of cultural 
development. Probably this should not be done until more 
time has been found for the ‘‘practical’’ course. 





V 


TEACHERS OF ENGLISH IN ENGINEERING 
COLLEGES: SELECTION AND TRAINING 


By H. L. CREEK 
Head, Department of English, Purdue University 


THE COMPLAINTS 


Although some persons believe that the training in English for 
engineering students is successful, at many institutions there is 
enough dissatisfaction with the teachers of English to disturb com- 
placency. This dissatisfaction is expressed both by educators and 
by engineering graduates, who suggest new criteria for selecting 
such teachers and modifications in their training. Their indict- 
ment and their suggestions will be studied in this chapter in an 
attempt to draw conclusions that may lead to action and improve- 
ment. 

‘The teachers who are giving this work are typical English 
teachers, . . . more imbued with literature, dramatics and English 
composition than with the phases of the work the engineer especially 
desires to obtain.’”’ This complaint of the dean in a Western land- 
grant college is representative of the widespread dissatisfaction 
which is voiced by some engineering deans and by the presidents 
of a few engineering colleges. ‘‘If our work is to be effective,” 
says a dean in a state university, ‘‘we must have teachers with per- 
sonality and some experience in the affairs of life. Furthermore, 
they must understand and sympathize with the family backgrounds 
and aspirations of the young men who compose their classes.’’ 

As the second quotation suggests, instructors in English are de- 
scribed as unwilling to become interested in the engineering stu- 
dents. Moreover, they appear to their critics as not of a sufficiently 
masculine type nor of enough experience in the world outside their 
books to command the respect of engineering students. And there 
is a belief that the standards of selection are too low. One dean 
comments: ‘‘The standards of selection of an English instructor 
should be just as high as those for [the teacher of] a technical sub- 
ject.’’ 

The conviction that their teachers of English are impractical, 
not masculine enough, and unsympathetic is also expressed by 
many engineering graduates. Sometimes their defects are ascribed 
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to the post-graduate training of the English teacher. ‘‘Men 
trained in the graduate schools are most certainly unsatisfactory,’’ 
writes an engineer from a Middle Western state university; ‘‘or at 
least the ones I had were. An instructor who glides into a class 
room and greets a class of engineers with a sweet schoolgirl smile 
and ‘My, isn’t this a beautiful spring morning?’ hasn’t a chance 
of teaching them anything.’’ To one graduate his English instruc- 
tor was ‘‘a budding pinko’’; whereas he felt that ‘‘when a student 
embarks on engineering he has put aside—for a time at least—all 
ideas of revamping the social order and such-like.’’ Engineering 
students and instructors in English are said to be cast in different 
molds; there can be no meeting of minds.* 


SELECTION 


The ‘‘practical’’ teacher. As a principal remedy for the prev- 
alence of teachers of English who are effeminate, blind to the qual- 
ities and needs of the engineering students, and too narrowly 
interested in their special fields, many engineering deans and grad- 
uates suggest ‘‘practical’’ teachers. They think that the teaching 
could be improved if men with an engineering education, or at 
least with an engineering point of view, could be given special 
training for the purpose of teaching English to engineering stu- 
dents; or, the order of training might be reversed and an English 
teacher trained in the field of engineering. ‘‘I would say that we 
must decide whether it would be better to have an engineer, well 
versed in English and its requirements in the field of industry, 
teach English or whether an English teacher be trained in the 
field of engineering,’’ is one comment. ‘‘If I understand correctly 
the consensus of our engineering faculty,’’ writes another engi- 
neering administrator, ‘‘it is that the function of a department of 
English in a college of engineering would be to train the students 
so that they could handle language effectively in their business. 
There is great unanimity in the belief that this could be done most 
effectively by teachers who were both engineers and teachers of 


* It is noticeable that most of these comments as well as others that will 
be found later in this chapter are based on the assumption that the engineer- 
ing students are different from other students. What, if any, are the dis- 
tinguishing characteristics of the engineering students? We have been told 
that they are practical, masculine, hard-headed persons with analytical minds, 
impatient with gush and emotion, unappreciative of poetry and the arts, which 
are regarded as feminine and sentimental. The conclusion drawn by some is 
that even the training in English must be adapted to these keen, hard, practical 
young men. Most teachers of English are agreed, however, that engineering 
students as students of English are not so different from students in a liberal 
arts college, if exception is made of the few liberal arts students who are 
specialists in literature or related fields, as to require a special kind of teacher. 
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English. It is also the belief that such teachers can be found and 
developed.’’ 

In their requirements for teachers of English the emphasis of 
engineering graduates is more on what they eall ‘‘practical’’ knowl- 
edge than is that of the engineering administrators and somewhat 
less upon knowledge of engineering. They would like teachers 
with experience in industrial fields; practical men with knowledge 
of business or journalism ; scientists or engineers with a background 
of writing reports, technical articles, and business correspondence, 
One graduate writes: ‘‘By all means find an engineer’s English 
instructor from the ranks of engineers,’’ but he adds that ‘‘a liter- 
ary-minded engineer is a rare commodity’’ and ‘‘is impossible— 
like many an ideal.’’ Many go farther and say that engineering 
training is not at all necessary. ‘‘The ideal instructor of English 
for an engineering college is a practical man who has had some ex- 
perience in business and journalism,’’ one man writes. ‘‘I do not 
think a knowledge of engineering or science is essential.’’ 

The ‘‘cultured’’ teacher. It would be misleading to imply that 
all or nearly all engineers or administrators are hostile to the usual 
‘‘literary’’ type of instructor now found in the engineering college. 
Many deans and college presidents, as well as some engineering 
graduates, feel that what is needed is not a different type of in- 
structor but a better instructor. The engineering administrators 
in particular have this attitude. ‘‘A man of enthusiasm and tact,”’ 
writes one dean, ‘‘if he has knowledge of anything, can make him- 
self interesting and work with others whose special field is differ- 
ent from his own, certainly on the elementary level of freshman 
English.’’ And another head of an engineering school records his 
belief that ‘‘teachers of English to engineers should be discrimi- 
nating if not (or and if possible) creative scholars in one or more 
fields of literature.’’ Some presidents object vigorously to special 
teachers of English or a special kind of teaching of English for 
engineering students. They see no reason why either the teach- 
ers or the nature of the teaching should be different. An old 
Eastern university reports that it has always followed the policy 
of giving students of engineering much the same training as stu- 
dents in the other undergraduate schools. ‘‘In their courses in 
literature many students of engineering are stimulated by being 
in contact with students whose courses are directed toward other 
than scientific ends.’’ ‘‘There is a more healthy interest and more 
helpful competition,’’ says the president of a state university, ‘‘in 
classes where engineering students work alongside those who are 
preparing for medicine, law, business administration, home eco- 
nomics, and the like.’’ Some of these presidents and deans are 
inclined to ascribe the inefficiency of English instruction as much 








nd 


7]. 


a ee ee ee ae 








TEACHERS OF ENGLISH IN ENGINEERING COLLEGES 55 


to lack of codperation and support on the part of engineering 
faculties as to deficiencies in the English teachers themselves. 

Some engineering graduates also oppose the ‘‘practical’’ or 
‘‘engineering’’ type of instructor in English. In fact, an analysis 
of the replies to questionnaires shows almost equal numbers oppos- 
ing and demanding the use of special instructors. There are engi- 
neering graduates who feel that ‘‘instructors in English should 
have an appreciation of the beauty in literature and poetry’’; that 
they should be able to impress upon their engineering students 
‘‘that a liberal education is to their ultimate advantage, and that 
in college they have time only for laying a broad general founda- 
tion.’’ These graduates recognize that ‘‘engineering students are 
subject to enough technical pressure tending to atrophy their 
broader interests,’’ and assert that ‘‘the instructor in English 
should be some one entirely removed from engineering knowledge, 
some one who thinks the world rotates around English and around 
literature.’’ ‘‘Out of this,’’ one states, ‘‘might come a happy 
balance for the strictly technical instructors, who as a rule have 
little regard for the English department.’’ 

Even an instructor of the dilettante type is described as ‘‘ex- 
ceedingly helpful for the further enrichment of the engineering 
student’s contacts with non-professional life.’’ ‘‘The average en- 
gineering instructor, on the other hand, is either the sharp busi- 
ness-man type or else the bloodless variety; and exposure to the 
tired sophistication of the typical young English instructor pro- 
vides not only a pleasant change but a heavy eye-opening shock.’’ 
The graduates who make these replies apparently got something 
from their courses; or they took to them a background of greater 
culture than some of their fellows who looked only for immediate 
practicality. Perhaps the views of the more ‘‘liberal’’ engineer- 
ing graduates can best be summarized by a quotation from the 
letter of a graduate who writes: ‘‘Instructors . . . should not be 
all of one type. Some should be schooled in the classics, others 
should have some knowledge of engineering or science, and some 
others have a journalistic or business background.’’ 

Attitudes in different parts of the country and different types 
of institutions. The opposing opinions of engineering graduates 
and also of engineering administrators seem to reflect the back- 
grounds from which they came or the atmosphere of their institu- 
tions. In the replies to the questionnaires almost none of the grad- 
uates of Eastern colleges of engineering insist upon engineering 
training or practical experience for their teachers of English, or 
upon courses especially adapted to engineering students. Ap- 
parently they assume that the traditional literary training of the 
ordinary college student is suitable also for the engineering stu- 
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dent. On the other hand, in the Middle West, and, perhaps to a 
still greater extent, in the Dakotas and Texas and other Western 
states, graduates feel strongly that engineers are a special type of 
persons and therefore require a special type of teacher of English 
in specialized courses. 

A similar geographical difference of attitude is found among 
engineering administrators, although they generally demand that 
English teachers contribute to the ‘‘cultural’’ education of their 
students. Some of them, however, on the basis of the complaints 
they hear, are inclined to feel that ‘‘cultured’’ engineers would 
be more effective than the average product of a graduate school of 
English. 

It may also be said that the complaints about instruction in 
English occur more frequently in the engineering colleges of large 
universities than in separate engineering schools or land-grant 
colleges, where technology is paramount. The reason appears to 
be that in the large universities the instructors are regarded as 
devoting most of their attention to the students in the college of 
liberal arts and taking the teaching of engineering students as a 
disagreeable ‘‘chore,’’ whereas in engineering schools they must 
succeed with engineering students or confess themselves failures. 

Approval of teachers of speech. There is little complaint about 
teachers of speech; and there is evidence that in general they seem 
more practical than teachers of composition and literature. As 
one president said, referring to his own institution, ‘‘It might be 
well if some of the introverts of the English staff had some of the 
qualities of the extroverts of the speech staff.’’ Speech teachers, 
of course, have the advantage of becoming acquainted with stu- 
dents in the various extracurricular activities of debating, ex- 
tempore speech contests, and dramatics, and in that way coming 
to a more friendly understanding with them. Moreover, almost 
all their teaching seems to have practical applications to the life 
work of the engineer. Some instructors who teach both composi- 
tion and speech report a more sympathetic reception in their speech 
classes. On the other hand, there is some complaint—voiced mainly 
by teachers of English—that teachers of speech overemphasize the 
psychology of salesmanship and practical results and neglect both 
correctness of expression and the esthetic and moral aspects of 
communication. Since there is relatively little expressed dissatis- 
faction with instructors in speech, however, consideration in this 
chapter will be given only to teachers of English literature and 
composition. 

Some conclusions about who should teach English. After 
surveying the contradictory views about what an instructor in 
English should be, the reader may think it impossible to satisfy 
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the engineering profession as a whole. But the possibility of some 
agreement is not so remote as may appear. 

The principal suggestion for the improvement of English de- 
partment staffs is the use of engineering graduates or of men with 
experience in business or journalism. In spite of some opinions 
to the contrary, most educators agree that it is neither desirable nor 
possible to form departments of English from engineering grad- 
uates. If the instructors are to be men with sufficient general 
cultivation and a training in English to command the respect of 
members of other departments, the engineering colleges cannot 
supply them. In the first place, the most capable engineering 
students, even when they show interest in writing and literature, 
do not want to become teachers of English. They are superior in 
engineering as well as in English; and the rewards of engineering 
loom much larger in their eyes than those of the most successful 
teachers of English. In the second place, the number of engineer- 
ing graduates with ability to teach English is small. The letters 
received by the Committee on English from graduates, who are in 
the main superior graduates, show that. Also, the files of almost 
any head of a department of English prove that even the engi- 
neering graduates who do think they might like to teach English 
cannot write correct letters of application. And, when it is sug- 
gested that there might be a chance for them in departments of 
English if they would suitably prepare themselves by graduate 
training, few take the advice. Moreover, it would be just as im- 
possible to recruit the ranks of teachers of English from journalism 
or business. 

On the other hand, there is the commendable policy of certain 
institutions—the Iowa State College is one—of occasionally seek- 
ing instructors who have had engineering or other practical train- 
ing or experience, and have also properly prepared themselves in 
English by graduate study. One or two such instructors in a staff 
often do a great deal to bridge the gap between the English faculty 
and the engineering faculty, and they may teach effectively the 
advanced courses in technical writing. They contribute ideas to 
the department and help train the younger instructors who have 
had only the liberal arts college and graduate school education. 
But their number is small and is not easily increased. 

Apparently the only practical way of increasing the number 
would be for departments of English and engineering deans to 
select from their engineering students a few who appear to have 
the necessary qualities, see that they are properly supported 
during a period of training, and then provide suitable positions in 
English departments for them with the assurance that if they are 
successful a satisfactory career lies ahead. But it would be con- 
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trary to experience to conclude that such men would necessarily 
become the best teachers of English in engineering colleges. Many 
of the most capable and successful of English teachers know nothing 
of practical engineering or business, and have had the most literary 
of apprenticeships. 

If the instructors in English must for the most part be persons 
whose primary interest is literature, either in appreciation or crea- 
tion of it, then it is apparent that we shall get farther by selecting 
higher grade men and women of the ‘“‘literary’’ kind than by de- 
voting much energy to the hopeless task of finding enough capable 
‘‘practical’’ teachers. By ‘‘higher grade’’ teachers we should 
mean not better technical scholars but better teachers, those with 
the personal qualities that will make them significant and interest- 
ing human beings, even to the engineering students whose primary 
interests are not literary. They should also have the right attitudes 
for working with engineers. 


TRAINING 


If it is agreed that instructors, whether graduates in engineering 
or not, must be trained in graduate schools of English, what sort 
of training is most desirable? At this point the engineering college 
administrators are not very helpful. A dean of a state university 
does say, ‘‘I believe there should be some place in the country where 


a student interested in teaching English in engineering schools 
might go for his graduate work and receive definite training for 
his work,’’ but he does not indicate what that training should be. 
It would seem that some deans believe that a very little training 
in English would go a long way if the instructor knew some engi- 
neering. The director of a school of mines is apparently of this 
opinion, for he hopes that his institution ‘‘some day might find an 
engineer . . . of broad training . . . who would be willing to for- 
sake his engineering, brush up his English if necessary, and become 
a teacher of English in a technical school.’’ Most administrators, 
however, believe that considerable training in English is necessary. 
One goes so far as to say, ‘‘The teachers of English in engineering 
schools should be holders of the doctorate, or they should have pro- 
duced writings recognized as literature.’’ 

Objections to the Ph.D. training. Heads of departments of 
English have more concrete suggestions than the administrators, 
although some of them seem reasonably well satisfied with the 
present graduate instruction. One in a land-grant college writes: 
‘‘The idea that graduate work in English unfits a man for teaching 
engineers is pure ignorance or prejudice, or both.’’ On the other 
hand, a head in an Eastern technical college, well known for its 
successful work in English, says, ‘‘In this institution we all agree 
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that ‘the training which the average instructor receives in the grad- 
uate school rather unfits him for his work.’ Of course the un- 
towardness of the result depends upon the personality of the in- 
structor. In general, the experience is simply poisonous. Some 
men, to be sure, can live down their Ph.D.’s, and are not perma- 
nently injured. But, for the life of me, I cannot see that the 
degree, or the training that lies behind it, is of the slightest use 
practically to a teacher. In general it is a serious handicap. 
Preach this from the housetops and so help to destroy a vicious 
delusion. Teachers are not made in this way or by this method. 
On the other hand, the instructor should have had several really 
useful graduate courses in literature or composition for at least a 
year at some first-rate university, and every few years, the young in- 
structor should take an additional course or several courses. These 
broaden his interests, give him fresh material, a larger background.’’ 
This departmental head rejects, however, the opinion that knowl- 
edge of engineering as such is necessary or even desirable. In fact 
he says, ‘‘I should shy away from it; that is, if it means that the 
instructor has specialized in engineering. That is just what we 
must avoid. A general knowledge of . . . what engineering means, 
of its methods, and some of its principal problems—yes, of course 
this is desirable, and even essential, as one goes on.’’ 

Still another departmental head is so distrustful of the grad- 
uate schools that, when looking for instructors, he has frequently 
engaged promising young men who have just been graduated from 
colleges of liberal arts. One disadvantage of this method is that it 
may leave the instructor tied to his engineering college, blocking 
advancement. But a number of heads of departments feel that 
training as far as the master’s degree is ample. One writes that his 
institution ‘‘has long felt that the possession of a doctor’s degree 
was not necessary for effective teaching. That is particularly true 
in the field of English. . . . I think it well to urge instructors to 
secure the master’s degree. Beyond that, experience in journalism 
or business will in my judgment prove more helpful than research 
for a doctorate.’’ Another head writes: ‘‘I am convinced that a 
prospective teacher in an engineering school should have a thorough 
course in English through the M.A. But I think the Ph.D. grind 
in early English and related material is a sheer waste of time. Of 
course, I have no objection to the Ph.D. as a degree, but it does not 
qualify a man to teach engineers. I feel that after the M.A. the 
prospective teacher should have additional work in public speaking, 
journalism, the history of science, logic, art, and music, and bibli- 
ography.’’ 

On the other hand, a well-known teacher of English who has 
become an administrator believes that the graduate training to the 
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doctorate is desirable: ‘‘In the light of my experience, both as a 
teacher and an administrator, I am convinced that graduate train. 
ing in English is almost essential to success. When instructors 
with such a background have failed, they have failed not because 
of its character but because they would have failed under any 
circumstances.’’ 

Instructors should be trained to teach composition. Training in 
composition is recognized as of the greatest importance. As ex- 
pressed by one department head, ‘‘Two qualifications should be 
required of an instructor in English for engineering students: the 
first is that he should have as thorough training in composition as in 
literature; and the second is that he should have sense enough to 
motivate his courses so as to gain the interest of his students.” 
This writer feels that the way to insure better instructors in the 
college of engineering is not to have its instructors in English 
trained in engineering, in science, or in journalism, but instead to 
have them properly trained in English. He points out that ‘‘Eng- 
lish for engineering students is essentially the same as English 
for any other students, particularly . . . in the elementary courses. 
If any specialization is needed, it is in some advanced composition 
courses that make special applications of English in the writing of 
technical articles or reports; but these special courses are not in 
themselves so important as they seem, and any intelligent instructor 
ean easily make the application.”’ 

The complaint that the graduate schools fail to train teachers of 
composition is perhaps the one most often and most vigorously 
expressed. This complaint is not, in general, that there are no 
teacher-training courses, although such courses are occasionally 
recommended. It is rather that the students do not obtain the 
fundamental knowledge of language that they will need when they 
become teachers. One head of a department writes that “‘we might 
well call on the graduate schools to see that their English men know 
much more than they do about contemporary English—about its 
rich and flexible grammatical system, about our inconveniently rich 
English vocabulary, about the levels of good English, about rational 
principles of usage, about our English consonants, vowels, and 
diphthongs, and about the interesting and important phenomena 
known as word accent and sentence stress. Too many college teach- 
ers of English are so ignorant of phonetics and so little acquainted 
with the great authorities of the English language that they cannot 
answer intelligently the questions about grammar and p~onuncia- 
tion that may come up in any freshman section at any time. A 
teacher who has spent valuable hours on the phonology and gram- 
mar of Old English may yet turn out to be ignorant of the three 
regional types of American pronunciation, of the difference between 
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a diphthong and a simple vowel, or of the difference between a weak 
form and a strong form of a word that he uses a hundrd times a 
day. An English teacher who does not know the great gram- 
marians such as Curme and Jespersen is a prey to the mistaken 
dicta of the little grammarians.’’ * 

The instructors in English who have written the Committee, 
most of them younger men, repeat these criticisms of graduate train- 
ing. Graduate instruction in English, they say, fails to prepare 
the student to teach any work in composition. They propose that 
the prospective teachers have in their training ‘‘more practice in 
composition and criticism than they have, without having any less 
emphasis on literary history.’’ ‘‘The Ph.D. training, and graduate 
training in general,’’ writes one instructor, ‘‘ignores the fact that 
most of the products are going out to teach, not in the graduate 
schools of the country, but in the undergraduate schools and in the 
grade and high schools. Some graduate courses cannot help bene- 
fiting . . . teachers of courses in literature... , but there is 
scarcely a graduate course offered which will aid the teacher of 
composition. Curious, is it not, when every M.A. and Ph.D. is 
going to do considerable composition teaching before he arrives in 
the ‘green pastures’ marked ‘literature only,’ and when, according 
to our guess, at least 50 per cent of the English sections in colleges 
and 50 per cent of college teaching are in composition. . . . Surely 
somewhere along the way [the instructor] should get some training 
in the teaching of composition: in methods of theme-reading; in 
methods of presenting, interestingly if possible, rules and regula- 
tions concerning grammar and punctuation and in any other kind 
of composition teaching he may be called upon to do; short-story 
writing, essay-writing, argument, exposition, magazine-article writ- 
ing, report writing, journalism, and so on. In such a program, an 
extended study of linguistics, history of language, etc., might 
profitably be included.’’ 

The statement by the instructor just quoted that the graduate 
student has almost no teaching in composition is probably too 
emphatic. The writing of a thesis itself, if properly directed, is an 
excellent training in composition. And in the graduate schools 
there are a few courses in style, in modern usage, and in specialized 
composition that should directly aid a prospective teacher. On 
the other hand, it is exceedingly difficult to learn whether or not a 
candidate for an English instructorship is fitted for teaching com- 


; * From a paper read before the Conference on English at the annual meet- 
ing of the Society for the Promotion of Engineering Education, College Sta- 
tion, Texas, 1938, by Professor George Summey, Jr. In this paper Dr. Summey 
also states emphatically that many teachers of English ‘‘cannot practice with 
decent skill the art they profess to teach.’’ 
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position, since recommendations from graduate schools are curiously 
uninforming in this respect. The assumption seems to be that a 
capable student of literature is sufficiently well prepared to teach 
composition. It is often difficult to learn whether or not a candi- 
date for a position can write with reasonable skill and accuracy, 
although altogether too many letters of application at once reveal 
deficiencies or at least show a kind of carelessness that a composi- 
tion teacher of merit is not likely to manifest. Recently: graduate 
schools have been sending to heads of departments the names of 
their graduate students who are candidates for college positions 
with a brief statement regarding each student. Seldom is there 
reference to the candidate’s skill in composition or to his probable 
ability to teach it. 

Some graduate schools are made up largely of assistants who are 
spending part of their time in teaching freshman composition, and 
this teaching, which is usually directed by one of the mature mem- 
bers of the staff, is often called an apprenticeship. In some in- 
stitutions there are occasional staff conferences, or there may be 
visitation of classes either for the purpose of evaluating the teach- 
ing or of giving suggestions for its improvement. That such train- 
ing—if it can be called that—has some value cannot be denied. 
That it has proved to be a satisfactory training cannot be claimed. 
At least one engineering college hesitates to select instructors who 
have had this training. When the student’s interests are divided 
between teaching and graduate work, the teaching is too likely to 
suffer, since the success of the teacher-student is primarily depend- 
ent upon his success as a student. Often students have gained a 
contemptuous attitude toward their teaching that continues after 
they have their degrees and are teaching in other institutions. 
One engineering dean, well known for his interest in English teach- 
ing, writes that the practice of using graduate students as class- 
room teachers ‘‘can not be condemned too often or too strongly.” 


CONCLUSIONS 


In all this confusion of opinion about the kind of teacher wanted 
and the sort of experience or training that will help to produce 
the right kind of teacher, recommendations that will commend uni- 
versal assent are of course not possible. But certain suggestions 
would seem to have the approval of a working majority. 

1. The personality, character, and general cultivation of the in- 
structor are of primary importance. All sorts of persons with all 
sorts of training have succeeded admirably in teaching engineering 
students. Intelligence, alertness, sympathy, good manners, cour- 
tesy, industry, command of one’s field, and wide knowledge will 
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make one a good teacher whether or not he can talk intelligently 
about a power plant or has a command of physics. 

2. It is desirable to enlist in the ranks of teachers of English a 
yery small number of persons who have some knowledge of engi- 
neering or who have had practical experience in journalism or 
perhaps business. These men should also be well trained in Eng- 
lish, although the Ph.D, may not be necessary for all. At least it 
should be possible for superior men to advance without the Ph.D. 
But it is neither necessary nor desirable that all or even a very 
large number of teachers should have had this engineering training 
or practical experience. 

3. To succeed, however, in the present educational system the 
teachers of English should have a training that will command 
respect not only in engineering colleges but elsewhere. It is very 
doubtful if the engineering colleges alone can insure a future for 
many teachers of English. Often the teacher finds it necessary to 
transfer to the liberal arts college, and he should be able to do so. 
There is no reason, in fact, why the good teacher of engineering 
students should not be just as good when teaching students of 
commerce or agriculture or liberal arts.* Consequently, it is to be 
expected that many of our teachers will proceed as far as the doc- 
tor’s degree if only to protect their own future. 

4. There is no one set of requirements for a complete graduate 
education—that is, an education as far as the doctorate—that will 
be suitable for all, whether they are to teach in engineering colleges 
or not. But it is pretty obvious that certain training is likely to be 
helpful to the teacher of engineers: 

(a) Probably most important at present is training that would 
equip the teacher of composition. Just what such training should 
be cannot be stated in this chapter. But the kind of training in 
language that is encouraged at the University of Michigan might 
well be stressed. Professor Marckwardt of that institution has 
made an excellent defense of language training in the course of 
which he remarks, ‘‘A Renaissance specialist, whether he likes it 
or not, will undoubtedly begin his professional career by teaching 
from one to three classes of Freshman composition. His chief 
efforts will be expended in attempting to establish the ‘decencies’ 
in the written and spoken language of his charges. In so doing, he 
will undoubtedly have to use textbooks which contain some truths 
about the English language, many more half-truths, and a good deal 
of palpable nonsense. To sift the truths from the nonsense requires 

* Although this report is limited to instruction in English in engineering 
colleges, it should be emphasized that most of the unfavorable criticism and 


many of the suggestions for improvement are applicable to the teaching of all 
kinds of undergraduate students, including those in colleges of liberal arts. 
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a knowledge of the facts of present-day English and its develop. 
ment.’’ t 

A member of the Committee on English has also suggested that 
one part of the training should be teaching technical students under 
the supervision of a superior person who has proved his success, 
Certainly instruction in style and methods of analyzing writing 
should be included, for most beginning teachers of composition are 
quite ignorant of how to train students to improve their writing 
beyond the mere correction of mechanical errors. 

(b) Prospective teachers should be well acquainted with the 
history of science, the history of art and music, the literature of the 
world, the history of philosophy, and trends in contemporary 
thought. A person with this broad training would command a 
respect from engineering students and teachers that the modern 
specialist is too likely not to have. 

(c) Some ability to practice the art of composition should be 
manifested, as in the writing of a thesis, a critical work, or perhaps 
some creative work. 

(d) Some believe that an acquaintance with physics or some 
phase of engineering would be desirable, and a few prospective 
teachers with the necessary aptitude might be encouraged in stud- 
ies of this sort. 

But it will be of little value to mention desirable qualities in 
teachers unless some concerted effort is made to produce teachers 
with these qualities. The following is suggested as one possible 
method : 

(1) Select persons, perhaps persons who have just graduated 
from college, who have promise of becoming successful teachers of 
English in technical colleges. Some of them might be graduates of 
engineering colleges. Most of them evidently would not be. Some 
of them might be young teachers of English in the engineering col- 
leges who have begun to show their worth. 

(2) Outline with them a course of training that will be equal in 
difficulty to any other course, and, it is hoped, superior in value, 
with a view to making teachers of composition and teachers of liter- 
ature for undergraduates. The plan should not be too rigid, for 
allowance must be made for the differences in individuals. 

(3) See that scholarships or fellowships are made available for 
the training of these men, if necessary fellowships for more than 
one year, so that they need not delay their graduate work until 
they are middle-aged. 

(4) Encourage students to go to graduate schools that are will- 
ing to codperate in producing the kind of men desired. Perhaps 


t Albert H. Marckwardt, ‘‘Language Study in the Graduate English Cur- 
riculum,’’ English Journal, XXVII (1938), 570-576. 
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it will be possible to use graduate schools where there is an engineer- 
ing college or where there are neighboring colleges of engineering 
with staffs of English professors that can codperate in the practical 
training. 

(5) See that these men, when trained, are given an opportunity 
to use their abilities and are advanced as rapidly as their own 
growth justifies. 

A somewhat less ambitious plan but one which has great possi- 
bilities is to establish a summer school for teachers of English in 
the engineering college. It has been suggested that such a sum- 
mer school be held in an institution that can supply enough engi- 
neering students for practical demonstrations and a few of the most 
suecessful teachers of engineering students of the country be in- 
vited to direct the studies of the group. Perhaps some institutions 
would be willing to pay the cost of sending representatives for a 
period of six weeks or longer. Perhaps a few scholarships could 
be established. The work would be very practical and would in- 
clude methods of teaching composition and literature and perhaps 
speech. There should be plenty of time for discussions as well as 
for lectures and demonstrations. If an institution with a good 
summer climate were selected, it should not be difficult to bring 
together from all parts of the country a small and enthusiastic 
group of persons who are vitally interested in making English a 
more significant part of engineering education. 


To accomplish what is here suggested would require the co- 
operative effort of a considerable number of engineering colleges. 
It would require some money. But the results should more than 
repay the cost. 





VI 
ORGANIZATION AND CONDITIONS * 


By W. OTTO BIRK 
Professor of English, University of Colorado 


This study of the types of organization and conditions affecting 
the teaching of English to engineering students is based not only 
upon the hundreds of letters written to the Committee on English, 
but also upon the following surveys: the number of hours of re- 
quired courses in composition, literature, and public speaking; the 
percentage of teachers in each rank teaching engineering students; 
and the type of organization by which English is taught. 

Since experience and the consensus of opinion seem to indicate 
that the chief difficulties in all aspects of teaching English to engi- 
neering students are in universities with arts colleges, this type of 
engineering college was singled out for special study of organiza- 
tion and conditions—particularly those conditions involved in the 
kind of organization. In both independent technical schools and 
schools of mines, where all English is taught by one department 
and the instruction is planned for a homogeneous group of stu- 
dents, there should be no special problem in organizing the staff 
properly, in planning the kind of course that the college wants 
(though it might not be the most suitable), or in choosing prop- 
erly qualified instructors. In colleges and universities that do not 
grant an A.B. degree, such as colleges of agriculture and mechanic 
arts (referred to hereafter as land-grant colleges), there is but 
little more of a problem. Here, too, only one department teaches 
all courses in English, and the students—though not all of them 
take only engineering or mining—are homogeneous for purposes 
of instruction, because all are primarily interested in science and 
presumably have the same vocational objectives. But in the engi- 
neering college that is grouped with an arts college in a university 
granting an A.B. degree (referred to hereafter as an A.B. uni- 
versity), there are all the troublesome problems of organization, 


* Generous and valuable assistance has been-given by the following teach- 
ers of English: Professor W. F. Scamman, University of Maine, who helped 
to plan the chapter; and Professor Alfred Westfall, Colorado State College of 
Agriculture and Mechanic Arts, Professor H. R. Young, Case School of Ap- 
plied Science, and Professor Paul V. Thompson, College of Engineering, Univer- 
sity of Colorado, who gathered the information about required courses. 
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type of course, and qualifications of instructor. Because of this 
condition and because colleges of engineering in this classification 
are more numerous than those in any other—there being nearly 
three times as many of them as of institutes and land-grant col- 
leges combined—they were especially studied. To get most of the 
needed information, a questionnaire was sent to seventy-three 
deans of colleges of engineering within the classification. Of this 
number sixty-nine were returned. Since most of this question- 
naire is not needed to understand the report, no part is reproduced 
here except the section that describes the kinds of organization, 
which is given later. 

To avoid misunderstanding, it should be pointed out that the 
special studies were not made as ends in themselves, but as a means 
of providing a factual basis for the analysis and discussion of the 
subject of this part of the survey, namely, the organization by 
which English is taught and the conditions that may promote or 
hamper good teaching. For example, the concern here is not with 
the exact number of hours required in composition, literature, and 
public speaking by any one school, but with the typical or the gen- 
eral trend, because this might reveal a condition that stands in 
the way of good results in teaching. 

To achieve the major objective of this chapter, answers have 
been sought to the following questions, the discussion of which 
constitutes the body of this section : 


1. What kinds of organization are used for teaching English to 
engineering students ? 

2. How important is the kind of organization? 

3. What factors limit results in teaching English ? 

4. What conditions stand in the way of getting and holding 
good teachers? 


KINDS OF ORGANIZATION 


In this study, the kind of organization is determined by the de- 
gree to which engineering students are segregated and the degree 
to which their instructors teach only engineering students. With 
slight modification here and there, six kinds are used, as described 
in the questionnaire.* The kinds of organization, it should be 


* These kinds are: 

1, Department is wholly within the College of Engineering, independent 
of the general or Arts College department. 

2. An autonomous staff, nominally a part of the general or Arts College 
staff, teaches engineering students only. 
_ _ 3. Sections especially provided for engineering students are taught by 
imstruetors from the general or the Arts College staff who are deliberately as- 
signed to these sections and who teach engineering students only. 
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noted, range from no segregation whatsoever to complete segrega- 
tion of both students and instructors into a separate department 
within the college of engineering. Between these are important 
variations in the method of segregating, but they are so slight that 
they may be overlooked. This apparent similarity occurs in Nos. 
3, 4, and 5, which should therefore be read carefully. 

Based on segregation, the kind of organization is not of equal 
concern to all types of engineering schools. The independent tech- 
nical institutes, of course, need not consider it; and the land-grant 
colleges seldom mention even a desire that a special kind of or- 
ganization be provided for engineering students. The engineering 
colleges within A.B. universities, however, are so much concerned 
that they have devised all of the different arrangements described 
in the preceding paragraph. To these colleges the kind of or. 
ganization seems important in teaching all aspects of English, but 
particularly the freshman course, which deals chiefly with usage 
and composition. The reason for this restriction probably is that 
nearly all schools (66 of the 69 that returned the questionnaire) 
require freshman English and that those requiring specialized 
writing courses in the upper classes can more easily find good in- 
structors for them than for the freshman course. 

The number of schools in this last group using each type of 
organization is as follows: 


TABLE 1 


The obvious conclusion derived from this table is that the prevalent 
type of organization is that in which engineering students are 


a, Instructors are members of the engineering faculty. 
x. They plan their courses with the wishes of this faculty in mind. 
y. They plan their courses according to the wishes of the general 
department. 
b. Instructors are not members of the engineering faculty. 
x. They plan their courses, however, with the wishes of the engi- 
neering faculty in mind. 
y. They plan their courses according to the wishes of the general 
department, 

4, Sections especially provided for engineering students are taught by in- 
structors from the general or Arts College staff who are deliberately assigned 
to these sections, but teach other students also. 

5. Sections especially provided for engineering students are taught by in- 
structors from the general Arts College staff who are not assigned. (Sections 
are given to any instructor who is available.) 

6. No method of segregating students is provided. (Engineering stu- 
dents take the course in English provided for other students in the Univer- 


sity.) 
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placed indiscriminately with all other students and are taught by 
members of the university department of English; but if all meth- 
ods of segregating students are grouped, a large majority of schools 
(37 as opposed to 29) make some effort to segregate. Most of these 
thirty-seven, however, utilize instructors from the university de- 
partments, and not all of these instructors give their whole time 
to teaching engineering students; but nineteen have separate staffs 
teaching only engineering students. 

An analysis of the questionnaire, together with a cross refer- 
ence to the letters, shows that segregation of both staff and stu- 
dents is more complete than indicated by the table. Though only 
five colleges have their own independent departments, the four 
using No. 2 have the equivalent, because the instructors are only 
nominally members of the English staff in the arts college. Once 
assigned to the college of engineering, they are similar to a de- 
partment in that college, with a chairman or head of staff, and they 
are responsible only to that college in planning courses and de- 
termining policy. These four, then, might be added to the five, 
making a total of nine colleges with their own departments. To 
this group might also be added two from No. 3, inasmuch as an- 
swers to questions 3a and b (see footnote, p. 67) state that members 
of these staffs belong to the engineering faculty and plan their 
courses according to the wishes of this faculty. They seem, there- 
fore, to have enough autonomy to be classed under No. 2. 

Further study of colleges using No. 4, moreover, shows that this 
classification might be misleading, because the large number sug- 
gests that many engineering schools do not want instructors to 
teach their students only; however, it often means merely that an 
instructor belonging to a specially chosen staff does not have 
enough engineering students to provide a full teaching schedule, 
and so he is given a section of other students. Since the colleges 
in this administrative predicament are trying earnestly to provide 
special staffs, they should also be added to those with segregated 
staffs and students. Evidence indicates that there are at least 
three of these colleges, which make a total of twenty-two with 
special staffs to teach engineering students. Of all the A.B. uni- 
= reporting the type of organization, this number is one- 
third. 


IMPORTANCE OF KIND OF ORGANIZATION 


The value of one type of organization over another may be best 
determined by analyzing the information given on the question- 
naire by deans in the A.B. universities. In answer to a query as 
to whether or not they are satisfied with their present type of or- 
ganization most deans said that they are. Only eleven expressed 
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any dissatisfaction, and most of these were not convinced that 
change would insure better results in teaching. Only two were 
positive that a change was needed and that it would be beneficial, 
The kind of organization, however, that these eleven deans prefer, in 
place of the present kind—as given in the following table—suggests 
that the trend is still toward complete segregation : 


TABLE 2 


Preferred Present Preferred 


. 3 and 4 (com- 
bination) 


* These deans were not dissatisfied with results secured by No. 2, but thought 
that No. 1 would provide still better results. 


Especially noteworthy, of course, is that each preference is for more 
segregation ; that most of those preferring a change are now using 
No. 6; and that no one of these eleven wants No. 6. Moreover, this 
preference on the part of six colleges for some degree of segrega- 
tion and of five for more segregation, when added to the thirty- 
two others that have segregation, suggests that a large number of 
colleges consider this kind of organization important. 

Light from another angle on the importance of organization 
comes from fifty-nine answers to the following question: ‘‘ Are 
your students taught English as well as you can reasonably expect 
them to be taught—as well, for example, as they are taught engi- 
neering subjects?’’ Only eleven deans said ‘‘No’’—and these were 
not identically the same eleven, mentioned in the preceding para- 
graph, who preferred a different type of organization. This is 
less than a fifth of the total; yet the distribution, as shown in the 
following table may barely hint that the more complete the segre- 
gation, the less complaint about the results of the teaching: 


TABLE 3 
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Against this record of thirty-seven colleges in A.B. universi- 
ties that utilize segregation to some degree, there are twenty-nine 
that do not. These, of course, are using No. 6. Subtracting from 
this number the six favoring segregation still leaves twenty-three, 
or slightly more than a third of the sixty-six reporting the type of 
organization. Some of these colleges apparently continue with 
No. 6 because it is the conventional procedure in teaching English, 
which they accept through inertia; but many are positively op- 
posed to segregation and have accepted or provided No. 6 delib- 
erately. 

Both presidents and deans of these schools have expressed 
themselves on this subject. In summary they oppose segregation 
chiefly because it is expensive to administer; because they do not 
believe in specialized courses in English for their students, espe- 
cially in the freshman year—the so-called ‘‘engineering English”’ ; 
because they think their students should not be deprived of the 
intellectual stimulation and broadening influence that might come 
from mingling with students of varied interests; and because they 
assume that the segregation of students in one college means seg- 
regation of those in every other college. 

Exemplifying the foregoing point of view is the following 
statement by the president of an Eastern university, who says, 
‘*. . . it would be a mistake to give instruction in English from 
a narrow engineering standpoint, and to confine it to what is ‘prac- 
tical.’ For the engineer needs a broad training and a sympa- 
thetic feeling for many fields other than his own.’’ And a dean 
who has had years of experience as practicing engineer, teacher, 
and administrator, writes as follows from a large state college in 
the Northwest: ‘‘[This college] has never adopted the plan that 
English must be different for engineers and for others. ... We 
believe it would be a mistake to require special courses throughout 
for engineers. These courses are one of their few contacts with 
courses outside their own special field, and we believe this broader 
outlook has as much value to them as anything that could be in- 
cluded in special courses.’’ 

Obviously, it is not the purpose of this report to advocate or 
defend any kind of organization or method; but some of the ob- 
jections to segregation reveal a few common misconceptions that 
should be examined. These are that segregation necessarily im- 
plies vocational courses for engineering students, that the term 
“Engineering English’’ or ‘‘Department of Engineering English’’ 
must mean a peculiar kind of English, and that the logical re- 
sult of segregating engineering students would be the segregation 
of students of every college or division of the university. 
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Since the purpose of segregation is to give engineering students 
a program to fit their needs, some colleges do make their courses 
strictly vocational by limiting them to instruction in writing let. 
ters, reports, and technical papers; but most colleges believe that 
engineering students—in common with nearly all other students, 
including a large majority of those in the arts colleges who are 
not majoring in English—need a special course only insofar as it 
aims, not so much at literary refinement, with emphasis upon de- 
scription and narration, as at the writing of clear, orderly, and 
forceful exposition. These colleges see, moreover, that segrega- 
tion helps so much to motivate the work that, instead of being a 
narrowing influence, it gives opportunity for making the course 
broader and richer than would otherwise be possible. Merely be- 
cause the engineering students are in their own classes, they feel 
that the course is especially designed for them; and so a skilful 
teacher should be able to give them as broad, cultural, and literary 
a course as he chooses—even the kind they would resent in the 
mixed sections of an arts college. 

Criticism of the term ‘‘ Engineering English’’ derives also from 
an objection to vocational courses. Though some engineers and 
even a few teachers of English seem to like its professional flavor, 
the term is to most people an unfortunate misnomer, because it 
tends to bring all courses designed for engineers into bad repute as 
something specious. This result is unfair, because most colleges 
with segregated students attach no significance to the name. Off- 
cially, they call their courses ‘‘English for Engineers,’’ but this 
term is soon shortened to ‘‘Engineering English,’’ just as ‘‘De- 
partment of English in the College of Engineering’’ becomes ‘‘De- 
partment of Engineering English’’ or ‘‘Engineering English 
Department. ’’ 

Furthermore, the common assumption that segregation of engi- 
neering students would logically require the grouping of students 
in every other college or division of the university is valid only 
if segregation is based narrowly upon the specific professional or 
vocational interests of the students. Since its purpose, however, 
is merely to provide an opportunity for the kind of course needed 
by a majority of students, as explained previously, it need not lead 
to any such specialized brands as engineering, agricultural, or home 
economics English. A clear understanding of this point, and of 
the two preceding, is necessary if the merits of segregation are to 
be fairly assessed. 

A study of all available evidence on the kinds of organization 
leads to no positive conclusion about the superiority of one type 
over another. It shows, of course, that a majority of the schools 
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prefer a kind that segregates their students, and that a large num- 
ber want one that segregates both students and faculty. Further- 
more, it indicates a slight tendency toward segregation or toward 
more complete segregation, but none away from it. On the whole, 
however, it seems to show that most colleges are satisfied with 
whatever type of organization they now have. The deduction to 
be made from this situation, perhaps, is that the best type is the 
one that most nearly fits local conditions. If the general univer- 
sity department of English provides a suitable course and teach- 
ers who know how to handle young men and motivate their in- 
struction, segregation ought not to be necessary; but where these 
conditions are impossible, a college may need some degree of seg- 
regation—perhaps, even, an independent department. 5 


Factors THat Limit RESULtTs IN TEACHING 


The chief difficulty in the way of finding the factors that limit 
results is that there is no general agreement—among administra- 
tors, teachers of English, or practicing engineers—as to what con- 
stitutes satisfactory results im teaching English to engineering 
students. The letters collected by the Committee show clearly the 
divergent opinions, which need not be quoted here because they 
are given in Chapters II and III. Obviously, until most of those 
concerned have decided upon their objectives, they cannot know 
whether or not they have achieved them. 

In addition, the president and the dean of the same college 
sometimes evaluate results differently. For example, the president 
of a state university in the Northwest, where English is taught by 
the arts staff, says positively, ‘‘The work in composition and speech 
at [this University] has been singularly effective. Although the 
courses are given in the college of letters and science, we have a 
young man teaching English to engineering and other technical 
students who has handled the work extremely competently. The 
engineering students enjoy his courses and feel that they get a 
good deal out of them.’’ But the dean says in part, ‘‘ Usually the 
work is not so effective as desired. The main failure seems to be 
that of motivation.’’ Similarly, the president of one of the large 
independent technical institutes writes confidently, ‘‘I believe the 
work in composition, literature, and speech at our own institution 
has been unusually effective.’’ Yet the dean, with less confidence, 
says, ‘‘The work has probably not been so well done in the past as 
might be desired.’’ 

Because of their closeness to the problem, the deans might be 
expected to know more about it than the presidents, and so their 
dissatisfaction, freely expressed in their letters, should carry some 
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weight; but when fifty-nine of them in A.B. universities, whence 
come most complaints, answered only ‘‘yes’’ or ‘‘no’’ to the ques- 
tion ‘‘Are your students taught English as well as you can rea- 
sonably expect them to be taught—as well, for example, as they 
are taught engineering subjects?’’, forty-eight said ‘‘yes.’’ Prob- 
ably this large number means that the question is too restricted, 
but it seems to be fair in expecting no more of teachers of English 
than of others. In the face of all complaints, however, this number 
might mean that the deans believe their students are ‘‘taught 
English as well as you can reasonably expect them to be taught” 
until basic conditions are changed. 

What are these conditions? Those most frequently mentioned 
as standing in the way of satisfactory results are (1) that students 
are inadequately prepared for college work; (2) that engineering 
students are indifferent or antagonistic to instruction in English; 
(3) that instructors are not sympathetic with engineering students 
and so make little effort to understand their special problems; (4) 
that courses are not suitably adapted to the needs of engineering 
students; (5) that members of the engineering staff are indifferent 
or antagonistic to courses in English; and (6) that both teachers 
of English and engineering students carry too heavy a load. These 
several reasons will be discussed in order. 

(1) Though many deans and teachers of English complain that 
most of their students come from high school inadequately pre- 
pared, this situation need not be discussed here inasmuch as it is 
dealt with adequately in Chapter II. Here, however, it must be 
referred to emphatically because any effort to evaluate the teach- 
ing of English must take it into account. Yet it should not be used 
as an excuse. Though it adds difficulty to the job, some means 
must be found to improve results in spite of it. 

(2) A more common criticism is that engineering students are 
indifferent and often antagonistic to instruction in English; and 
this criticism is also more pertinent, because the college should be 
able to do something about it. A thoughtful statement of this 
situation is presented by a dean in an A.B. university,—a man 
with years of active interest in the teaching of English—who says, 
‘Tt is my belief that, if the engineering students do not get as 
much out of their English courses as they do from their engineer- 
ing courses, it is not the fault of the English teachers, but is the 
engineering students’ own fault. I do my best to impress my en- 
tering freshmen during Freshman Week with the importance of 
English, but 90 per cent of them come to the University with @ 
fixed dislike of the subject. Few of them work hard enough to get 
much better than a passing grade and many fail. Those students 
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who have some appreciation of the importance of English and 
really work diligently to master the subject are given fine train- 


ing.”’ 

_ of the many teachers of English (not heads of de- 
partments) writing on this topic, only a few mention any resistance 
on the part of the students, and these few seem to show a petulance 
that indicates an injudicial temperament, as in the following ex- 
cerpt from an instructor in a land-grant college: ‘‘My experience 
is that teaching engineering students is a thankless task.’’ In con- 
trast to this is a typical comment from an instructor in the same 
type of college: ‘‘ Having taught two years in an engineering school 
—after four years of teaching in a liberal arts college for compari- 
son,—I find no great difference in the two types of students.’’ 
Many others have written similarly favorable comments ; but nearly 
all of them, it should be noted, are teaching in technical institutes 
or land-grant colleges. This fact may mean that students in these 
schools are better conditioned for English or that the teachers, 
because of temperament or training, have adjusted themselves to 
their special jobs. From all types of schools, however, there is 
enough complaint to justify an assumption that the students’ atti- 
tude is in many colleges a serious factor in limiting good results. 
But what causes this attitude and how can it be remedied? Neither 
deans nor teachers answer these questions directly, though many 
of them imply, at least, that the answers may be found in the con- 
ditions discussed under topics 3 and 4. 

(3) The complaint coming most frequently from deans is that 
the teacher of English does not have the proper attitude. Some say 
that his training is not appropriate, but since the whole subject 
of the teacher’s preparation is discussed in Chapter V, it need not 
be taken up here. In criticizing his attitude, the deans charge that 
the instructor is not sympathetic with engineering students and 
does not or will not understand their problems, as shown by the 
following comments extracted from letters: ‘‘In my opinion, the 
most effective way to improve the teaching of English in engineer- 
ing colleges is to employ thoroughly competent teachers who are 
interested in engineering students and who understand the engi- 
neering students’ attitude towards English.’’ ‘‘On the part of 
the English teacher, improvement could be made if he took pains 
to acquaint himself with the work and ideals of the engineer and 
the engineering student.’’ ‘‘More boys want to drop freshman 
English than almost any course in the University. I am afraid 
that the men with a Ph.D. in English are not very sympathetic 
with our engineering students. . . . Some of our men almost rebel 
against the work in English. I have had a number of students 
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. say they would rather take it by correspondence because of 
the fact that they just do not like to be in the class with the two 
men that are teaching the work. .. .’’ 

Despite these numerous criticisms, many teachers of English 
have recognized the problem, and some feel that they have solved 
it satisfactorily, as expressed in the following excerpts from their 
letters, which have particular value because they point out some 
conditions that prevent a better relationship between teacher and 
student: ‘‘For myself, and I think for many of my colleagues, it 
is not true that we take no interest in a student. The truth may 
easily be, however, that he thinks of himself as an embryo engi- 
neer, and we are thinking of him (at best) as a potential human 
being, or (at least) an unwilling writer and reader of English, 
I have frequently found, however, that a friendly personal under. 
standing will make palatable to students an otherwise unpleasant 
course, and will make him an interesting individual to his instrue- 
tor. But since he is oversupplied with classes and laboratories, 
and we are oversupplied with students and paper-work, we gener- 
ally fail to establish within our one-semester limit, such a friendly 
relationship.’’ Another says, ‘‘Classes of an ordinary complexion 
largely composed of engineering students often include several 
assertive, contemptuous, narrow-minded, second-rate people who 
are bumptiously proud of their incapacity and philistinism. These 
need to be dealt with confidently and teasingly in the hope that 
some of them will see the light beyond their noses. They should 
be made aware that there are many in the world who regard their 
attitudes as small, immature, and ill-informed.”’ 

Some significance, perhaps, should be attached to the source of 
these and similar comments from both deans and teachers of Eng- 
lish. Nearly all of the deans who complain about the teacher's 
attitude are in A.B. universities, and most of them are in those 
schools that have no segregation. None are in the institutions 
that have complete segregation of students and teachers. Only a 
few deans in land-grant colleges make this complaint; and none 
of the deans or presidents in the independent technical institutes. 
Moreover, nearly all teachers (not heads of departments) who 
wrote on this topic teach in land-grant or technical colleges. The 
obvious interpretation, then, is that teachers especially chosen to 
instruct engineering students or engineering and other students of 
similar interests are at least likely to handle their students with 
sympathetic understanding. 

This conclusion, however, raises a serious question as to whether 
or not it is likely that many engineers overestimate the amount of 
motivation their students should have. Their many pleas for 
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understanding and sympathy lead one to believe that they do. 
They almost cause one to accept the description of an obviously 
irritated instructor who wrote about his difficulties in teaching 
engineering students, ‘‘I always feel that I am trying to cram an 
unpalatable something into a squeamish stomach.’’ They give the 
impression that here are a lot of exceedingly delicate or spoiled 
children who do not like to drink their milk; but since drinking 
something with meals is good form, they may have sugar water if 
only they keep still. These conjectures—unfair, of course—are 
made plausible because only rarely does any administrator say a 
word about standards. He does not complain that results are un- 
satisfactory because the English teacher expects too little or lets 
too many students slip through with a bare passing grade; nor do 
many of them say that engineering students, being as bright as 
others and preparing to fill positions in society equally important, 
should be expected to pass ereditably any course that other stu- 
dents are required to pass. Only a few deans, for example, write 
on this topic as positively as the following: ‘‘ All engineering stu- 
dents are required to take in freshman year the same English 
course which is offered to academic freshmen; and engineering stu- 
dents are scattered through the various class sections and are 
treated exactly as academic students are treated. Engineering 
students are also subject to the same requirement which applies to 
academic students, that no student may be admitted to the junior 
class until he is reasonably proficient in the writing of correct and 
idiomatic English prose.’’ 

(4) Another complaint, made as often as the preceding, is that 
courses are not suitably adapted to the needs of engineering stu- 
dents. Yet, as pointed out earlier in this section, there is no gen- 
eral agreement as to what the students need. One dean—in an 
independent technical institute—says, ‘‘We view the English 
courses as cultural rather than professional, it being the aim of 
our curriculum to enrich the lives of the students through contact 
with literature instead of merely giving them the necessary rudi- 
ments of composition.’’ But another dean—in an A.B. university 
—says, ‘‘. .. most English instructors insist that the student 
should take his examples from classical literature rather than from 
technical work. This arouses antagonism, or at least fails to arouse 
interest in the students.’’ Still another—in a large land-grant 
college—seems to consider the course in composition and speech 
so vocational that he writes, ‘‘It may be found practical to have 
instruction given by engineers who have been successful and who 
realize its importance.’’ Though there are exceptions, most deans 
who complain about courses share the opinions of the last two just 
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quoted. They think that engineers should have what some call a 
‘‘functional’’ course—one that includes largely, if not solely, in- 
struction in composition and speech, which is limited to the spe- 
cific needs of engineers. According to most opinions, these needs 
are the ability to write letters and reports and to speak on tech- 
nical subjects. 

Others are more moderate, especially in their opinions of the 
kind of composition course that ought to be taught. Their con- 
cern is not so much with content as with emphasis and with moti- 
vation. In regard to the former, they think that since much of 
an engineer’s writing must be expository, the course should treat 
chiefly of exposition, though they would not confine it to the ex- 
planation of technical subjects. Moreover, they think that engi- 
neering students, with little likelihood of writing primarily for 
aesthetic appeal, should be instructed mainly, though not solely, 
in the means of gaining clarity, accuracy, and a modicum of grace. 
Beyond this desire for proper emphasis is merely a plea for moti- 
vation, which depends mainly upon the instructor, involving his 
attitude toward the students, his assignment of theme subjects in- 
teresting to his students, and his use of illustrations drawn from 
technical work. 

(5) Though many contend that the results in teaching English 
can be improved by making the student more receptive to instrue- 
tion through a change in the teacher’s attitude and through the 
proper adaptation of courses, a still larger number think that even 
more can be done by the engineering faculty. Both presidents 
and deans in all types of institutions—but chiefly those in the A.B. 
universities and, next in order, those in the land-grant colleges and 
the technical institutes—say that the members of the technical 
staffs must give the teachers of English more support than they do; 
and some charge that many of these instructors are as indifferent 
and antagonistic to the teaching of English as the students. This 
same criticism comes from a few teachers of English also, but not 
from as many as from administrators. 

Because a president’s detachment may give him a view of the 
educational ideals and objectives of the faculty clearer than that 
of a dean, the following three comments have particular weight. 
These, which are similar to many others, are from presidents rep- 
resenting in order each of the three types of schools: A.B. univer- 
sity, land-grant college, and technical institute: ‘‘. . . I do not 
think that the English Department alone can do much more than 
impart the fundamentals. It must have the codperation of all 
other departments in the College. All must set up exacting stand- 
ards and must insist that the students meet them. If a carelessly 
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written report is accepted as satisfactory, the students begin to 
feel that what they have been told in their English class is, after 
all, not so important.’’ ‘‘In my opinion cornparatively little of the 
responsibility for ineffectiveness rests with the departments of 
English and speech. Many of these departments have made ex- 
traordinary efforts to waken in the minds of engineering students 
effective appreciation of the importance of English. These efforts 
commonly are thwarted because forces stronger than the depart- 
ments of English and speech operate in opposition. . . . The more 
I learn of the subject the more firmly I am convinced that the de- 
partments of English and speech are . . . fighting an uphill battle 
against bad English; and that the most important factor for im- 
proving the situation, as it relates to engineering, is the example 
and the attitude of the engineering faculties and of those who man- 
age the engineering industries.’’ ‘‘I think the improvements. . 
will come most effectively from outside of the English Department. 
I would welcome the day when every instructor in class would in- 
sist upon the use of correct English in both written and oral work. 
I think each instructor should, as a matter of practice, call atten- 
tion to the defects exhibited by students, and this should be done 
in the most effective way, whether in class or in private conference 
after class.’’ 

Fewer deans than presidents comment on this phase of the 
problem, but those who do are no less outspoken, as shown by the 
following clear analysis of the situation: ‘‘The Engineering Col- 
lege, however, feels that it cannot place the entire responsibility 
upon the English department. If a student presents a problem 
in applied mechanics or in electrical engineering in which an error 
in mathematics occurs, the instructor feels obliged to reduce the 
grade and in many cases he demands that the problem be reworked 
correctly. On the other hand, in the case of English he frequently 
passes mistakes without comment. Therefore, when the instruc- 
tors in the College of Engineering feel that it is incumbent upon 
them to correct reports and problems upon the basis of the correct- 
ness of the language used as well as on the basis of the mathe- 
matical accuracy and engineering factual information the problem 
of improved English will solve itself.’’ 

Inasmuch as no deans state that the engineering faculties co- 
operate sufficiently, one might suspect that they are modest, be- 
cause many teachers of English do, as did one who said frankly 
and positively, ‘‘From the School of Engineering we have always 
received most hearty codperation.’’ A number, however, are as 
critical as deans and presidents, as shown by the following remark 
from an instructor: ‘‘The complaint should not be that the in- 
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structor in English is not interested in the engineering student, 
but that the engineer is not conditioned to be interested in the 
English instructor.’’ And the head of a department dismisses 
this whole survey as unnecessary with the conviction that ‘‘ As a 
result of all the inquiries, you will, I venture to predict, come out 
with nothing that was not available in the findings of the admir- 
able Wickenden report (ce. 1925). We all knew then that engi- 
neers in industry were vociferous about the needs for training in 
English composition and speech.’’ Then he goes on to say that we 
require no similar statements ‘‘to further weary us with this lip 
service. We need heads of engineering departments who are will- 
ing to give English and speech departments ample time for this 
Werks. 37" 

Because these unequivocal criticisms are made by only some of 
the administrators and teachers of English, though by a large num- 
ber, an assumption may be that they come from institutions where 
conditions are not satisfactory. Certainly there are enough to 
suggest that the uncodperative attitude of the engineering staff 
must account partly for the students’ resistance, and must, conse- 
quently, stand in the way of effective teaching of English. 

(6) Another barrier, mentioned less frequently, is the load ear- 
ried by teachers of English and by students. Both administrators 
and teachers state that teachers have too many students and too 
many class hours, and consequently they are overburdened with 
the routine of meeting classes and grading papers. One dean, for 
example, gives this condition as the chief obstacle of effective teach- 
ing. ‘‘Our teaching,’’ he says, ‘‘could be much improved if finan- 
cial conditions were such that we could have more instructors 
and smaller sections. Many of our English Composition sections 
now have thirty and thirty-five students.’’ A similar comment 
is made by an instructor, who points out also a serious consequence 
of overloading: ‘‘He [the teacher] realizes that any satisfying de- 
gree of success can come only when class instruction is supple- 
mented with continued individual attention. The load of the aver- 
age engineering English instructor makes this impossible. He can, 
perhaps, give occasional individual instruction to a few of his most 
needy students, but the few sparks he may strike only serve to 
deepen the general gloom.”’ 

Though other letters received from deans and teachers contain 
statements similar to the foregoing, they give no information that 
can be treated statistically. An attempt was made to get such 
evidence by means of the questionnaire, but, probably because of 
the phrasing of the questions, the answers were confusing, since a 
number of deans gave only the average number of students in 4 
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section without giving the average number of sections for each 
instructor, and so the total average could not be computed. More- 
over, some colleges without independent English staffs did not 
confine their report to those instructors teaching only engineering 
students. The figures, however, give some enlightenment. The 
hours range from 8 to 18, with 12 as typical; and the total average 
of students, where reported, ranges from 75 to 150. Of these lat- 
ter, six colleges reported totals over 100, but probably others are 
also in this group, since only twelve colleges reported totals. No 
clear deduction can be made about these six either, though it is in- 
teresting to note that two of them, with 110 and 144, are among 
the five with independent departments, where the colleges of engi- 
neering are clearly responsible. Another college, with 110, utilizes 
plan No. 3 of segregation; two others utilize plan No. 4; and one, 
plan No. 6, or no segregation. 

The total number of students for which an instructor is respon- 
sible is more important than the number of his class hours. This 
is especially true in teaching composition, which is an instructor’s 
chief or sole duty in a college of engineering, because the bulk of 
the work consists in reading and evaluating themes. Since with- 
out this work, according to general belief, composition cannot be 
taught effectively, most arts colleges—and apparently colleges of 
engineering also—attempt to keep the total number of their stu- 
dents below a hundred. In general, the aim is to limit an instruc- 
tor’s load to twelve hours of classroom teaching (four sections, 
usually) and to about eighty students. This number, however, 
may be larger for instructors with some courses in literature, un- 
less these also require numerous themes. 

The student’s load, mentioned occasionally as an obstacle to 
good results, refers to the amount of work in technical subjects. 
It does not mean here that the instructors in technical subjects 
include too many hours of their courses in the curriculum, but that 
they exact such a quantity of work that the student has no time 
left for any other subjects, whether they are officially in the cur- 
riculum or not. Since the student naturally considers his tech- 
nical courses more valuable than others and must please these in- 
structors, to whom he eventually will look for help in finding a 
job, he slights his English. This situation is expressed charac- 
teristically by the head of a department of English, who says in 
part, ‘‘. . . despite enthusiastic verbal endorsement by most of the 
influential members of the engineering staff, students continually 
find themselves under such heavy burdens of strictly technical 
work that they are indirectly encouraged to slight their work in 
English. Although this does not necessitate any lowering of our 
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standards in this Department, it does mean that a larger number 
of men do mediocre or grudging work, and thereby increase the 
difficulty of instruction in this subject.’’ 

Here is a condition so insidious that it probably is not men- 
tioned by a larger number of critics only because they have not 
been conscious of it. Nor, perhaps, are the members of the tech- 
nical staffs, though a teacher of English here and there believes 
that they crowd out English deliberately. Whether they are 
aware of it or not, everyone knows that they undoubtedly do apply 
pressure, just as do major professors in an arts college, who often 
take a disproportionate amount of their students’ time, probably 
for the study of English; yet if colleges of engineering want to 
improve results in the teaching of English, they must curb this 
natural tendency. 


GETTING AND Houpine Goop TEACHERS 


The problem of getting and holding good teachers should log- 
ically be discussed as one of the factors that limit results, but it is 
important enough to be singled out for special emphasis. Inas- 
much as both aspects of the problem come from similar conditions, 
the two can be discussed together. The first of these conditions is 
that many instructors think that teaching in an engineering col- 
lege is a blind alley—and a rather gloomy one. The second is that 
no adequate means exists for bringing interested teacher and job 
together. 

The principal complaints of instructors are that opportunities 
for advancement are slight; that the work itself is unattractive; 
and that those engaged in the work are likely to lose caste among 
other teachers of English. Though these charges are not made 
by all, and though they cannot be proved or denied, they come from 
so many teachers and may be so serious an impediment that they 
should be examined. 

Are opportunities for advancement satisfactory? That is, can 
a competent instructor expect that in his own institution his pro- 
motion in rank and increase in salary will compare favorably with 
those of his colleagues; and if he is not satisfied in one college, can 
he reasonably expect to find a better position in the same kind of 
work elsewhere? Naturally these questions are relevant chiefly 
to those who are giving their whole time to engineering students 
or to engineering and others with professional and scientific inter- 
est—in technical institutes, in land-grant colleges, or in A.B. uni- 
versities with completely segregated staffs. 

The opportunities for teachers are always conjectural, based 
upon opinion. Presidents and deans seldom mention them, though 
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some say that the college must provide them, as does a dean in the 
following statement: ‘‘ [There is a] general feeling among instruc- 
tors of English that the teaching of composition to engineering 
students does not lead to advancement. I am sure in this con- 
nection that the administrative officials of engineering colleges 
must assume some responsibility. The teaching . . . must be made 
attractive to the right type of English instructor; that is, he must 
see a future in it.’’ Another dean, however, whose college (in one 
of the largest state universities in the country) uses organization 
No. 3, praises the work of the English staff, but is ironically apa- 
thetic in doing anything to improve the status of its members. 
After explaining that English is taught by a separate staff with 
offices in an engineering building, but appointed by the University 
department, upon which it depends for rank and salary, he says, 
‘‘This system has worked out satisfactorily. Professor [X] has 
a very satisfactory staff under him. There is, however, one seri- 
ous criticism of the system that I would have, namely, that these 
men are not treated like full-fledged members of the English De- 
partment of the Arts College as to academic status. . . . Professor 
[X], the highest ranking man in the group, is an assistant pro- 
fessor ; so you can see that none of them has advanced academically 
on a comparable basis with the Arts College staff. This situation 
may be corrected to some extent through the years, but undoubt- 
edly these men will continue to operate under some handicap, 
which seems to me rather unfortunate. It is a matter that I have 
not yet had occasion to take up with the Arts College. . . .’’ And 
yet this dean, Professor X, and several of his instructors have been 
in this college at least a minimum of eight years! Incidentally, 
this situation reveals the weakness of plan No. 3, which leaves the 
members of the English staff dangling between the university Eng- 
lish department and the college of Engineering, with no one actively 
concerned about their welfare. 

Heads of departments of English, if they mention this topic 
at all, are generally vague, especially those in arts colleges who are 
responsible for segregated staffs or instructors assigned to teach 
engineering students. The frankest statements come from heads 
in the institutes or in colleges with independent departments. A 
characteristic statement is from a head of department in a large 
institute, who says, ‘‘There is some opportunity for promotion 
and advancement in salary for the man who devotes himself to 
teaching English to technical students. But less, I think most of 
us will agree, than for the man of science, or for teachers of Eng- 
lish in arts colleges.’? This point of view is borne out by the head 
of an independent department in an A.B. university, who writes 
frankly of his own experience: ‘‘Up to this time there has been 
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some but not enough advancement to attract the better men who 
propose to teach English. I know that when I decided to teach 
in an engineering school rather than in a college, some of my be- 
loved teachers were astonished and warned me not to throw away 
my time teaching technical students. The teachers sincerely be- 
lieved that there was more future elsewhere.’’ Probably they were 
right, because this man; warmly praised by his dean, has been 
teaching in the same college about ten years and is still an assistant 
professor at $2800. And no one is directly responsible for his 
status except the dean of the college of engineering! Apropos of 
this situation is the complaint of a dean that one barrier to good 
results is ‘‘the employment of immature English instructors, espe- 
cially in composition.’’ But if deans do not provide for their own 
staff any better than for this man and for Professor X, how can 
they hope to get and hold mature teachers? 

Since opportunities open to young instructors may be revealed 
by the present situation, a study was made of the number of teach- 
ers, ranks, and salaries in the group of colleges about which least 
is definitely known, those in the A.B. universities. In all of the 
66 schools reporting on this topic there are 692 teachers of English, 
distributed according to rank and plan of organization as shown in 
the following table. Under each rank is given in the first column 
the number and in the second column the percentage. 


TABLE 4 








Plan Professors | Assoc. Profs. | Ass’t. Profs. | Instructors Assistants 





No. 3— 9% | 8*—25% 6—19%| 928%} 6—19% 
No. 1— 4 2— 7 1— 4 9—33 14¢—52 
No. 4—10 2— 5 9—22 23—56 3— 7 
No. 7—l11 5— 8 18—30 29—48 2— 3 
No. 10—26 4—10 8—21 17—43 — 
No. 39— 8 39— 8 80—16 |189—38 | 145—30 





Total number and 
total average % 64— 9% | 60— 9% | 122—18% | 276—40% | 170—24% 




















* Six of these are in one college. 
{ Thirteen of these are in one college. 


As an indication of opportunities based on existing jobs, the 
foregoing table is probably not accurate, because those colleges 
using plan No. 6 undoubtedly reported all members of the English 
staffs who would be likely to teach engineering students instead of 
only those actually teaching them. Obviously, they could scarcely 
do otherwise, inasmuch as engineers are not segregated. A similar 
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reservation may be necessary in considering the returns from col- 
leges using plans No. 4 and 5, because, even though they segregate 
students, they do not always assign to them the same teachers. 

Probably a fairer idea of possible opportunities could be gained 
from a tabulation of teachers in each rank within colleges that 
segregate both students and teachers, that is, colleges using plans 
No. 1, 2, aad 3. These colleges report exactly one hundred teach- 
ers. To preserve anonymity, the colleges are designated by num- 
bers and they are not arranged in any special order. 


TABLE 5 








Professors Assoc. Profs. Ass’t. Profs. Instructors 





CON Of WNW 


_ 
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8—8% 12—12% 16—16% 41—41% 23—23% 




















Conspicuously revealed by this table is that few teachers with 
only engineering students in an A.B. university need aspire to a 
full professorship. The opportunity is not even so great as shown 
here, because in each of two institutions the professor is merely in 
general charge, giving most of his time to the arts college. The 
total number of associate professors is here misleading because of 
the large number in one college. This means not merely that most 
of the teaching is done by assistant professors and instructors— 
chiefly instructors—but that the direction of the work also is 
given to those in the lower ranks. In seven of these schools there 
is no one above the rank of assistant professor ; in two others there 
is no one above the rank of instructor ; and in two others there is no 
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one between a single professor and the instructors. More impor- 
tant is the fact that in two of the five independent departments, 
where the deans of engineering are responsible, the head is not a 
professor. In one he is an associate professor, and in the other 
an assistant professor. Equally worthy of notice, however, is that 
there are not so many assistants as might be expected in A.B uni- 
versities with graduate students to care for, provided the thirteen 
in one college are omitted. 

Inasmuch as all of these colleges segregate both students and 
teachers, there is some fairness in comparing the totals and the 
average percentages with the totals and average percentages in the 
land-grant colleges; in the independent technical institutes, both 
of which teach the same kind of students; and in ten representative 
arts colleges. For this last group, the percentages may not be 
entirely accurate, because they are based upon figures taken from 
catalogs, which do not always list assistants. 


TABLE 6 








Professors | Assoc. Profs.| Ass’t. Profs. | Instructors | Assistants 





A.B. universities No. 1, 
8— 8% | 12—12% | 16—16% | 41—41% | 23—23% 
Land-grant colleges... .| 283—15% | 30—16% | 48—26% | 70—38%| 8— 5% 
Institutes............| 12—15% | 17—21% | 22—27% | 29—36%| 1— 1% 
Ten arts colleges 68—24% | 36—13% | 51—18% |100—35% | 30—10% 




















Not much information could be secured about salaries because 
many schools, for one reason or another, did not give it. Some idea 
can be gained, however, from the following tabulation of average 
salaries for each rank paid in the schools listed in Table 5. 

If these salaries are representative, then the whole scale is low. 
Only a few stand out as adequate, though others might also be 
considered very good in some localities. It is possible, of course, 
that all salaries are unusually low because of the depression, but 
this explanation does not seem valid for a large group. Even if 
it were, there are so few teachers in the upper ranks that not many 
young men can look forward to the higher salaries. It is true, of 
course, that in some of these universities the teachers may be as- 
signed to the college of engineering only temporarily and go back 
to the arts college, where they are promoted; but this doubtful 
probability does not help those who want to make a career of teach- 
ing engineering students, nor does it provide for these students 
mature teachers. 

Although teachers of English are concerned about rank and 
salary, they complain more frequently that the work is not attrac- 
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TABLE 7 








+ aia See 
Professors Assoc. Profs. Ass’t. Profs. Instructors 





: 


— — $2800 $ 600 (part time) 
$5000 $2980 $2700 $1960 
ee $3200 <sahe quane 
$3700 — $2200 $1600 
$4990 $2400 $2100 $1400 
—_— $2100 





(Not reported) 
(Not reported) 
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$2150 
$3700 $2333 
$3300 
— $1800 
$3000 
$5000 $3200 


$2850 




















tive. What they mean is that in nearly all colleges the courses are . 
elementary ; that most of these are in composition; with their heavy 
burden of paper work; that they can never have the stimulus that 


comes from teaching majors or graduate students; that the posi- 
tion is not accorded the dignity of importance by members of either 
the arts college or the engineering college; and that they have little 
time for the study, research, and publication that bring profes- 
sional growth and advancement. Those in the land-grant colleges 
and the independent institutes have the added complaint that they 
miss the association with colleagues who are teaching advanced 
courses and that, even when they have time for study and research, 
the college libraries do not contain the books they need. Those in 
the institutes, however, seldom comment on the narrowness of 
their program, probably because it includes a high percentage of 
literature. 

The following comments, by teachers representing both land- 
grant colleges and A.B. universities, are typical: ‘‘The average 
English instructor coming out of our graduate schools automati- 
eally steers away from specialized teaching in the engineering 
college. His training has not been in that direction; his tastes do 
not lead him that way, and his normal desires for advancement lie 
within the field of his specialty. . .. A man who has spent years 
of preparation to teach courses in American literature does not 
feel that there is much future for him if he must give the time to 
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teaching specialized courses for engineers.’’ ‘‘. . . the English 
instructor’s world exists quite outside his college [college of engi- 
neering] ; sometimes he feels that he is a foreigner, even at times 
unwelcome. In his college, English signifies chiefly grammar and 
rhetoric and endless themes—most of them requiring no creative 
criticism, only a consumption of time. Too frequently his class 
teaching requires but a low degree of showmanship. It is true 
that the young instructor, wherever he go, must expect to perform 
these duties. But too often, for the teacher of engineers, they 
continue to be the staple work on into the higher ranks.’’ ‘‘Be- 
eause of the scarcity of advanced work and the rarity of well-pre- 
pared students who wish to know much about literature and to 
read much and widely, naturally the professor of English in a 
technical college is never going to use anything like his full ca- 
pacities or knowledge. The long apprenticeship in most colleges 
makes the same thing true for some instructors for many years, 
and in some instances for life; but here we leave all hope of that 
sort behind. Besides, we are a ‘service department,’ in which only 
the head will receive a salary comparing with salaries paid to tech- 
nical men of the same academic rank.’’ 

Since much of the dissatisfaction is with the type of course, 
‘ which gives an instructor little opportunity to teach literature, a 
study was made of the number of hours in composition, in litera- 
ture, and in speech required by colleges in A.B. universities, ]and- 
grant colleges, and technical institutes. No attempt was made to 
discover the number of hours elected, because accurate informa- 
tion is not available; moreover, there is much evidence that in 
schools where electives are offered, very few students take them. 
The following table gives the average of semester hours required 
in each type of institution: 

TABLE 8 








Freshman Year Composition Literature 





A.B. universities........... 
Land-grant colleges 
Technical institutes 


/ 


1 
1 
7 


Upperclass Years 
A.B. universities 
Land-grant colleges 
Technical institutes 

















Total of English for All Years 
A.B. universities 


Land-grant colleges 
Technical institutes 
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The totals are interesting; but the instructor’s complaint that 
teaching engineering students is unattractive is illuminated much 
more by the average hours of literature required in the engineering 
colleges, particularly as compared with those required in compo- 
sition. Contrary to what the layman might expect, the independ- 
ent institutes, serving only technical students, require more than 
twice as much literature as the other types of schools, a condition 
that might explain why teachers in these schools seem to be better 
satisfied than others. On the other hand, colleges in A.B. uni- 
versities, the reputed abiding place of culture, require the least. 
This record is even worse when one considers that colleges using 
plans No. 1, 2, and 3, with both students and teachers segregated 
in independent departments or their equivalent, require next to no 
literature in the entire four-year curriculum, as shown in the fol- 
lowing table: 


TABLE 9 


No. 1—(5 independent departments) 1 hr. (Average in all years.) 
No. 2—(4 autonomous staffs) 0 hr. (Average in all years. ) 
No. 3—(10 segregated staffs and students) lé hr.*(Average in all years.) 

* Two hours at one college were not included because they were required by 
only a small minority of departments. 


It must be remembered, of course, that electives are open to 
engineers in many of these schools. According to the meagre evi- 
dence, the number of students taking them is closely in proportion 
to the number of required hours, the largest number being in the 
institutes and the smallest in the A.B. universities. Apparently, 
however, this number is not large enough to change the record much. 

Since most of the required courses in literature are elementary, 
the only conclusion that can be drawn from these figures is that 
any one who wants to give his professional life to teaching engi- 
neering students will have only a slight chance to do any work 
beyond the elementary, with a preponderance of it in composition. 
If this kind of work, then, does not attract first-class teachers of 
English, the colleges of engineering cannot expect to get them or 
hold them unless they are willing to enrich their curricula with 
more courses in literature. 

This condition, more than any other, is responsible for a third 
common complaint of the teachers: that they lose caste with their 
colleagues in the arts colleges. Because they must teach elemen- 
tary courses—elementary even among undergraduate courses— 
they are often looked upon as inferior. So, too, are those teaching 
composition in the arts colleges; but generally they are, at least, 
in the general department of English and may sometimes have a 
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chance to teach advanced courses. This chance the teachers of 
engineering students do not have. Moreover, they cannot get it by 
changing to the arts college, because, even if they are recognized 
as capable, they are usually thought to be rusty in the advanced 
courses and out of touch with the problems of the arts college de. 
partment. 

That this situation is true is believed by a man who has until 
recently given years to teaching engineering students in an A.B, 
university. He writes, ‘‘If the school is entirely a technical one, 
a successful instructor may undoubtedly look forward to slow but 
steady promotion. If he is successful as a writer or in the affairs 
of national learned societies, he may even look for calls from other 
institutions in the same field; but, as a very good friend of mine 
told me recently, to enter the profession of teaching English to 
technical students solely is equivalent to ‘committing professional 
suicide,’ so far as receiving calls from the better American insti- 
tutions where English and American literature departments are 
stressed is concerned. One always has to consider the fact that 
an English department in a technical institution is always a service 
department and may never hope to encourage students to major 
in literature or writing. For this reason, I personally chose not to 
accept a position in such an institution, believing that it would 
lead into a blind alley.’’ A similar opinion is held by the head 
of the English department in a large technical institute, where his 
record of service is long and well-known. In answer to an in- 
quiry about the opportunities of a teacher of engineering students, 
he says, ‘‘If this means his opportunities in a school of technology, 
they are probably as good as those of the teacher of technology. 
That is, he will be advanced in rank and salary as far as the con- 
ditions in the department permit. If the question refers to his 
opportunities in a non-technical college, they are practically nil. 
‘Leave hope behind all ye who enter here’ should be the motto 
over the door of the school of technology entered by an instructor 
in English. He will never be called to another kind of institution 
unless he has perchance made friends who have a ‘pull’ or has 
made a name for himself outside, quite apart from his work as 
teacher in his school of technology ; unless, for instance, he has won 
distinction as a writer.’’ 

If this plight of the teacher is accurately described—if he is 
seldom able to transfer from the engineering college to the arts 
college, then an important, fundamental question is, ‘‘Do the col- 
leges of engineering provide sufficient opportunities within them- 
selves for professional advancement and personal satisfaction?” 
Based upon the evidence, the answer is decidedly ‘‘no.”’ 

Yet, in spite of these handicaps, there are competent persons 
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making a career of teaching engineering students—probably be- 
eause they are in exceptional colleges with the broader opportuni- 
ties—and some of these, now in lower ranks, might be available for 
better positions in other colleges, probably to take charge of the 
work. If these qualified teachers could move to other technical 
schools, their chances for advancement might be increased. In 
addition to these experienced teachers, there must be some promis- 
ing young men willing to undertake this work. At present, how- 
ever, there is no adequate means of bringing together the teacher 
and the job. 

In the first place, many deans of engineering do not appoint 
their teachers of English, and often they have no voice in the se- 
lection. Obviously, this situation exists chiefly in the A.B. uni- 
versities, but somewhat in the land-grant colleges. Information 
gathered on this topic by means of the questionnaire shows that 22 
deans out of 43 are not consulted about appointments. What 
happens, then, is that they get instructors who are chosen to teach 
in the arts college and who promptly become dissatisfied. 

But more serious, inasmuch as many deans in all types of col- 
leges do participate in making appointments, is the fact that those 
administrators who want to select qualified teachers have only 
chance knowledge of available candidates from among either the 
experienced or the untried. It seems reasonable that better choices 
would be made if there were some central exchange which would 
have available the records of all instructors who are either teach- 
ing engineering students or want to. This might be set up by 
the Committee on English of the S. P. E. E., though, in order to 
keep it above suspicion, it should be directly in charge of a com- 
mittee or a director with no desire for another position. Not only 
would this exchange improve instruction and give teachers an en- 
larged opportunity, but it would also help to prevent the present 
shameful waste of talent now on hand and available. 


CoNCLUSIONS 


The more important conclusions to be drawn from this phase of 
the survey are as follows: 


1. The plan of organization is not in itself essential to satis- 
factory results, which can be secured under any kind if the teach- 
ers are competent and other conditions are propitious. Most ad- 
ministrators in A.B. universities, however, prefer that their students 
be segregated, and many think that the teachers should be definitely 
chosen to teach only engineering students. The general tendency 
in these schools is toward segregation. 
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2. A special effort should be made in every institution to instill 
in the students a favorable attitude toward English. 

3. The attitude of students can be shaped properly by sympa- 
thetic and understanding teachers, by courses adapted to the in- 
terest and needs of engineering students, and by the precept and 
example of the technical staff. 

4. The teaching load of the instructor in English should be re- 
duced, where necessary, to a maximum of 12 hours of class work 
and 80 students, especially for those teaching only composition. 

5. The technical staff should allow their students time to do 
good work in the English courses on their schedule. 

6. The ranks and salaries of teachers of English should be com- 
mensurate with those of the technical staff. In the A.B. univer. 
sities this need is especially conspicuous. In many departments 
there should be more teachers in the higher ranks, particularly 
those at the head of the staff. 

7. In addition to rank and salary, the teacher’s work should be 
made more attractive by according it recognition as an integral and 
indispensable part of an engineering curriculum, and by providing 
in the English program more courses in literature than are now 
found in most curricula. 

8. Some means should be devised for bringing together teacher 
and job. In the first place, deans in technical schools, especially 
in A.B. universities, should have more voice than they do in choos- 
ing the English staff ; and in the second place, some kind of agency 
should be established to provide administrators with the records 
of both experienced and prospective teachers. 
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VII 


UNUSUAL PLANS AND METHODS IN ENGLISH 


By KARL 0. THOMPSON 
Professor of English, Case School of Applied Science 


The investigations of the Committee on English have brought 
out several interesting departures from what might be called the 
normal procedure in teaching English in engineering schools. It 
is the province of this chapter to present some of these plans, partly 
as a record of the work being done, but chiefly as suggestions for 
schools that are able and willing to experiment a little. 

Although previous studies by Professor A. M. Fountain * of the 
North Carolina State College and Professor W. O. Birk f of the 
University of Colorado have shown a great variety of course names 
and of subject matter taught by departments of English, it is prob- 
ably quite accurate to list the following as the normal or usual 
courses, credit for which would be accepted by deans in transferring 
students and interpretation of which would be comparatively 
uniform. 


English Composition (or Freshman English) 

Theme Writing 

Survey of English Literature 

Technical Writing (sometimes more specifically) : 
Business Letters 
Report Writing 

American Literature 

Contemporary Literature 

Public Speaking 


Courses with these names conform to the three-fold objective 
that has come to be applied to courses in English in most engineer- 
ing colleges: (1) to give students practice and skill in writing clear 
and accurate English; (2) to acquaint students with what has been 
going on in the world through the best books in the English lan- 
guage in the fields of literature, biography, travel, science, and phi- 
losophy ; and (3) to afford students some training in oral expres- 


* Fountain, A. M. ‘‘A Study of Courses in Technical Writing,’’ Raleigh, 
North Carolina (1938). 
t Chapter VI of this Report. 
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sion. Modifications of the usual courses do not depart from these 
objectives, but strive in and through their differences to accomplish 
the same purposes. 

Experimentation is probably easier in the institutions that have 
autonomous departments of English, for the mingling of liberal 
arts students with engineering students or of other professional 
groups with engineering classes complicates special adaptations of 
methods or material. Experimentation, also, depends upon the 
availability of personnel and time. Some courses that are different 
have originated with outstanding personalities ; among the pioneers 
in the field were Professor S. C. Earle of Tufts College, Professor 
W. O. Sypherd of the University of Delaware, Professor H. A. 
Watt of the University of Wisconsin, Professor J. R. Nelson of the 
University of Michigan, and Professor J. M. Telleen of the Case 
School of Applied Science. Sometimes local conditions have given 
a kind of ‘‘set’’ to courses, and sometimes the historical background 
of an institution has started instruction along a certain line. 

We are now ready to look at courses that have been unusual 
either in content, in classroom methods, or in their relation to actual 
engineering work. We shall try to inquire into the purposes back 
of the unusual courses, with the implication that they might be 
selected for trial by other schools. The discussion will relate to 
individual courses rather than to departments or to institutions asa 
unit. 


I. Courses THAT VARY THE SuBJECT MATTER FROM THAT OF THE 
NorMAL TYPE OF COURSE 


Not many colleges depart from the subject matter of Freshman 
Composition, usually given in the first semester and often through- 
out the first year. There is, however, considerable variation in the 
use of textbooks, some preferring a handbook, which is essentially a 
reference book, and others selecting a discussion of composition or 
the four types of writing, a book much like the older rhetorics. A 
few use a text that has many specimens that can be studied and 
analyzed. The use of practice leaves, loose-leaf notebooks for exer- 
cises, correction charts, etc., does not really constitute ‘‘unusual- 
ness,’’ because they are all devices to make instruction in grammar, 
punctuation, and spelling as painless as possible and as interesting 
as may be to the students. The big problem is to give proper moti- 
vation to avoid monotony and drudgery. 

For many years the Case School of Applied Science has used 
the subject matter of argumentation and debate as the chief mate- 
rial for the first term of the freshman year. An attempt has been 
made to give a course distinctly different from high school English 
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and to gain motivation by discussing current problems and by em- 
ploying the fundamental method of analysis associated with engi- 
neering. Theme topics grow out of class debates, correctness of 
writing being checked against a standard handbook. This type of 
course also permits the faculty to offer supervised oral work early 
in the student’s career. 

The Massachusetts Institute of Technology includes special items 
with composition in the first term, such as preparation of patent 
specifications, description of a mechanical device, and the use of 
the library. Beginning with the second term, three parallel courses 
are open, one of which must be chosen. The three courses are Mod- 
ern History, American Literature, and Scientific Thought. The 
same system of grouping is continued in the sophomore year, but 
changes from one group to another are allowed and even recom- 
mended, the theory being that the student will profit by acquaint- 
ance with at least two of the groups. As a matter of fact, the 
preferences are about evenly divided without faculty adjustment. 
Considerable written work in both long and short themes is required 
in each group, with, of course, a high standard in composition. 
Many of the staff are trained in history. 

The usual course in literature is varied more frequently. The 
University of Virginia requires a study of great books through lec- 
tures and reading, the purpose being to present materpieces of 
world literature rather than to keep to the narrower field of English 
and American, and also to stimulate independent reading both in 
college and after graduation. The historical framework is much 
restricted, as compared with a survey course. The California Insti- 
tute of Technology also has had success in stimulating non-credit 
reading, in their case through lists of books fér summer reading, 
recognition for which is an extra-curricula credit. A course in 
Modern Literature is required at the University of Maine, and 
Rensselaer Polytechnic Institute has an elective in Comparative 
Literature. The Virginia Polytechnic Institute gives a course in 
Southern Literature, making an appeal to local pride as well as 
recognizing that the literature of the section from which many 
students come and in which many graduates will reside will have 
special value to the people of that region. Other sections of the 
country might well find similarly rich bodies of literature that could 
be used as course material. 

Special forms of literature, such as the essay, the short story, the 
novel, or drama, are given definite place in many schools, probably 
on the theory that high schools give a survey course in literature 
and the college may well build more specialized courses on that 
foundation. Most schools give separate courses; a few combine two 
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or more into a Types of Literature course. The Case School of 
Applied Science has a separate course for the Essay, required in 
the second semester of the freshman year, and a Types course that 
includes drama, poetry, and the novel, in the sophomore year, also 
required. Only a very few separate courses in poetry are found. 
The Polytechnic Institute of Brooklyn and the Massachusetts In- 
stitute of Technology recognize the value of play production in 
teaching literary appreciation, for both offer valuable training in 
play writing, play production and direction, and acting. The Car- 
negie Institute of Technology also does a great deal in play produe- 
tion but it is not limited to the engineering students and for them 
would be an activity, as it is in many other institutions. Fre- 
quently elective courses in play reading and classroom discussion 
of plays appear. 

Weakness in vocabulary is a point that has brought frequent 
criticism upon engineers, but hardly an institution mentions any 
course designed to correct this fault. Perhaps it can best be over- 
come by incidental drill in some course in literature; surely vocabu- 
lary study ought to find a place somewhere. The English faculty 
at the Case School of Applied Science emphasizes vocabulary study 
in the course on the Essay. Vocabulary tests are given in almost 
every session of the class, with repeated emphasis on the use of a 
dictionary. The California Institute of Technology has found that 
essays used in such a course should not be exclusively scientific. 
From the point of view both of vocabulary and of student interest, 
the essay should be general in subject and inclusive in period. 

Under the general heading of Technical Writing, several schools 
vary the usual textbook and long-paper type of instruction by fur- 
nishing current technical periodicals or documents from actual files. 
Washington University, North Dakota Agricultural College, the 
University of Maine, and Montana State College use scientific or 
engineering periodicals; Case School of Applied Science uses one 
to supplement the textbook; Armour Institute of Technology, the 
University of Hawaii, the University of Maryland, the University 
of New Hampshire, and the South Dakota School of Mines secure 
fresh reports and letters to supplement textbook specimens. The 
Ohio State University has used a business man’s approach through 
letters and reports to secure student interest. 

Armour Institute of Technology introduces a course in logic in 
the sophomore year, which is made to tie in with scientific theory 
and writings. This approaches one of the parallel groups men- 
tioned in the course at the Massachusetts Institute of Technology. 
There seems to be no reason why a department of English should 
not adopt the theory that writing and thinking as found in science 
can assist a student in developing a satisfactory style of his own. 
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At least two institutions combine literature and composion in 
the same course in interesting ways. The California Institute of 
Technology lists a course entitled ‘‘ English Composition and Read- 
ing,’’ in which essays and short stories are used as the basis for 
teaching composition. The United States Naval Academy and The 
Polytechnic Institute of Brooklyn also combine literature with some 
technical writing in one course. The time factor may lead to such 
a combination, and, of course, creative writing, whether technical 
or literary, can be closely related to specimens that are noted for 
their fine qualities of style. 

Another type of course that is found replacing the more usual 
survey course is one that can be labeled History of Civilization. In 
many schools such a course is in addition to the normal English 
course and is taught by a separate department—history, social 
studies, or a combination of engineering staffs. Orientation courses 
or engineering background lectures are involved here, as well as a 
straight course in history. If such a course is taught by the depart- 
ment of English, an effort is made to teach style and correctness in 
the mechanics of composition through the papers required to ac- 
company textbook or lectures. The Carnegie Institute of Tech- 
nology has such a course under the department of English. Union 
College gives to its engineering students a course in Engineering 
Lectures covering the history of engineering, present day achieve- 
ments in engineering, and the professional aspects of engineering. 

As with the Massachusetts Institute of Technology, a few schools 
put courses in history on the required list. The Alabama Poly- 
technic Institute gives a course in the History and Government of 
the United States ; the Carnegie Institute of Technology gives Civili- 
zation in the United States, with special reference to the period 
following the Civil War; and Armour Institute of Technology offers 
a course in Contemporary Problems. In some cases such courses 
are electives, or are electives under certain conditions of schedule; 
in several, however, they are the required work in English either 
first or second year. 

Public Speaking varies chiefly in the amount of time allotted to 
it. Some schools have complete textbooks of theory, others use 
only a project book. The purpose in all is undoubtedly to give a 
maximum of supervised practice to the students. 


II. Coursts THat Present UNnusuaL Ciassroom MetrHops 


There are a number of instances in which the usual order or 
sequence of courses is changed. Stevens Institute puts its course 
in literature in the freshman year and its course in composition in 
the sophomore year. In the first year at Yale University, literature 
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is required of all men and is continued in the second year. At the 
University of Rochester, literature is an elective for all except engi- 
neering students, but is required of them in the freshman year. 
Purdue University puts its Advanced Composition in the junior 
year. 

Two variations in handling technical writing are found; in the 
University of Florida, a writing laboratory, with projects of the 
students’ own choosing, is conducted, and in the University of 
Idaho, two long reports are made the center of instruction. The 
former arrangement is not limited to engineering students, and the 
latter is used to extend the personal contacts of the students with 
practicing engineers and available books in the field chosen. 

A number of colleges have a systematic plan of individual con- 
ferences with students to see that classroom procedure is both un- 
derstood and applied. This plan can be used with any course ma- 
terial. It is a means supplementing the desk or textbook instrue- 
tion and often involves the comprehensive examination; in some 
non-engineering colleges it develops into the seminar or project 
program wherein the student’s work is largely individual or super- 
vised research. Conferences are not found in this extreme use in 
any engineering school, so far as noted. The University of Cin- 
cinnati, Cooper Union, Tufts College, and the Massachusetts Insti- 
tute of Technology have all developed the conference plan in a thor- 
ough and consistent way as a requirement. The Carnegie Institute 
of Technology requires regular conferences with senior students 
over the written work prepared in the technical departments. 
Probably all teachers of English have occasional conferences as cir- 
cumstances demand; these do not figure in teaching loads as such. 
The tendency is unquestionably to place more emphasis on confer- 
ences as a means of teaching, but the problems of time and teaching 
load complicate the matter. 

Purdue University has been successful with the recall provision, 
whereby all written work in the junior and senior years is subject 
to perusal and criticism by a special Committee on English that may 
(and does) require additional instruction and work and even pre- 
vents graduation until satisfactory performance is reached. The 
remedial work given the student depends in amount and in diff- 
culty on the nature of his trouble. The principle here involved 
is one that is sound pedagogically, the difficulties being those of 
schedule and teaching load. There is also a possible difficulty in 
winning the consistent codperation of the members of the engineer- 
ing staffs. It has a distinct advantage in being applied after stu- 
dents have passed the required English of the first two years and 
of reaching transfer students who have come after the required work 
has been credited to another institution. There are valuable points 
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in a plan like this, particularly if it can enlist, as it does at Purdue 
University, the active assistance of teachers outside the department 
of English. 

Required courses in English are almost everywhere limited to 
the first two years; offerings beyond that period are electives. Al- 
most every engineering school gives optional courses, sometimes 
bracketing cultural and non-cultural courses together, sometimes 
(and more soundly) requiring an election from a list of humanistic 
subjects. The aim, of course, is to extend the range of information 
of the student to non-engineering fields and to allow the develop- 
ment of individual interests and abilities. A few electives are ad- 
mittedly ‘‘tool’’ courses, but much more frequently the electives 
do not contribute to engineering skill or professional efficiency. A 
great variety of elective courses has been noted, involving almost 
as great a variety of classroom methods. Probably a sound princi- 
ple to follow is that an elective should not be offered unless there is 
a man on the faculty well qualified to teach it. An elective simply 
for the sake of an impressive list is bad psychology. Departments 
of English do not often contain men who ean go outside the field of 
literature for offerings, but wherever there are men trained in his- 
tory, social studies, journalism, psychology, or speech, such teachers 
should be allowed and encouraged to present their elective courses. 
The most extensive list of electives in any one institution, so far as 
discovered, is that at the Massachusetts Institute of Technology; 
but here, it must be remembered, history, scientific thought, and the 
fine arts are the normal assignments of the department of English. 
It may be well to give the list, to show what can be done, if per- 
sonnel and teaching loads permit. For a few of the electives. 
faculty members of other departments are drawn upon, and that 
situation would be more definitely true in other engineering schools. 
The electives are grouped under four heads: History of Science and 
Thought, History of Civilization, Literature and Fine Arts, and 
Social Sciences ; these are indicated by number in the list. 


I. History of Science 
History of Mathematics 
Problems of Modern Philosophy 
History of Philosophy 
Biography in Science 
Descriptive Astronomy 

. The United States and Latin America 

History of Engineering 
History of the Far East 
The Social and Industrial History of Modern Europe 
The Social and Industrial History of the United States 





UNUSUAL PLANS AND METHODS IN ENGLISH 


Military History and Policy of the United States 
Development of Navigation and Cartography 
Economic Geography 

. Advanced Composition 
American Literature 
Contemporary European Literature 
Contemporary English Literature 
French Literature 
German Literature 
German Fiction 
Dante in English 
Public Speaking 
The Bible as Literature 
Shakespeare 
Literature and the Fine Arts 
Design in Manufactured Products 
History of Music 
Introduction to Music 

. Introductory Psychology 
Study of Human Relations 
Comparative Political Institutions 
Comparative Economic Institutions 
Introduction to International Relations 
Principles of Sanitary Science and Public Health 
Biological Reproduction 


The University of Washington offers electives under the four 
headings: (1) The Physical Environment, (2) The Biological En- 
vironment, (3) The Social Environment, and (4) The Cultural 
Environment. 

Other engineering schools offer period or type courses in English 
and in American literature, such as the Short Story, Modern Drama, 
etc. The United States Naval Academy offers a few elective courses 
appropriate to its general purpose, such as Naval History, and 
American Diplomacy. The Polytechnic Institute of Brooklyn has 
one with the title ‘‘Human Relations and the Integration of Char- 
acter.’’ Practical courses in business letters, report writing, thesis 
writing and public speaking are fairly common. 

Through elective courses a school may set up a wide range of 
study ; frequently the possibility of electives determines the nature 
and content of the required courses. 


III. Courses THat ARE SUPPLEMENTED IN UNusUAL Ways 


Several institutions separate their students at the outset of the 
college year into different levels and give them simultaneously some- 
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what different work. In some, two levels and in others, three levels 
are determined, usually by placement tests. One of the most care- 
fully worked out plans is that at the University of Oregon, where 
three groups of entering students are formed. The highest level 
men are not required to take the work of the first term and the 
lowest level men are given sub-freshman work. The center of aver- 
age group carries three terms of required English. Changes from 
one level to another may be made at the ends of terms if the circum- 
stances warrant, but the course contents are distinct. Variations 
of this plan are used at Purdue University, Armour Institute of 
Technology, Louisiana Polytechnic Institute, and Georgia School of 
Technology. In some cases the lowest level students are given 
fundamental grammar drill without college credit; in other cases 
the review work is given full college credit. Problems of make-up 
work, repetition of course, and acceptance of credit often compli- 
cate not merely the office bookkeeping but also the actual accom- 
plishments of the students. 

Swarthmore College has met the difficulty by giving up all re- 
quired courses. Both composition and literature are, of course, 
offered as electives. Any deficiency in writing in later terms is met 
by assignment to one of these elective courses in which creditable 
work must be done. 

The Alabama Polytechnic Institute prescribes a tour of inspec- 
tion of industries and business; the required writing is then based 
on the observations made on the trip. Union College has brought 
the use of a reflector lantern into the classroom, by means of which 
actual passages from student papers are thrown on a screen for 
analysis by the class as a whole. A number of schools, notably the 
University of Washington and the Iowa State College, codperate 
with engineering departments in student written work, beyond the 
first year. In the latter institution the theme subjects are selected 
by the staff in electrical engineering, who insist upon accuracy in 
technical matters; the papers are then graded by the English staff 
for excellence in composition. Similar codperation, but on a smaller 
scale and less systematically, is followed in several schools in the 
course in technical writing. Publication of excellent student pa- 
pers is encouraged in some places, and if the school publishes a 
technical magazine (as distinct from a college newspaper), publica- 
tion of student work is very commendable. Codperation with some 
local engineering firms or even with city government departments 
has been carried out sporadically. There are fine possibilities in 
these ways to give reality to student work. Likewise in public 
speaking, students have been sent to groups such as society meet- 
ings, fraternal organizations, political rallies to speak about scien- 
tifie or civic problems. 
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The inclusion of courses in modern languages is, perhaps, not @ 
proper part of this survey, but all the possibilities are found, from 
the extreme of no modern language at all, at Stevens Institute, t 
the other extreme of as much as six credit hours, at Armour Insti# 
tute of Technology, the Polytechnic Institute of Brooklyn, Clarksom 
College, the Carnegie Institute of Technology, and Rose Polytechni 
Institute. : 

This chapter has presented interesting experiments in teachi 
English at engineering schools. The reasons for variations from 
normal courses have been discussed in brief. All this has been don 
in the hope that English courses may escape the criticism of being 
dull and that men in charge of English instruction may find wayg 
to add new appeal to their most vital contributions to the engineer 
ing profession. The assumption of responsibility for training eng 
neering students in effective writing is recognized by department 
of English generally ; they would not be willing to assume this 
sponsibility alone, for everyone knows that teachers of engineerin 
subjects can nullify much of the work of the English teachers, just 
as do certain home conditions and working environments. e 
spirit of codperation on the part of teachers of English with th 
program and methods of engineering is also to be encouraged. 
two groups of teachers can work together in carrying the high idealg 
of the engineering profession and the essential qualities of good 
citizenship to their students. The world of the engineer is larg 


enough to include some of the humanities and the fine arts, an 
teachers of English can do much to make the prospective engineer 
conscious of the value of these fields and to prepare him to enjoy 


them. 








